Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 

to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 

to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  maiginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  tliis  resource,  we  liave  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fivm  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attributionTht  GoogXt  "watermark"  you  see  on  each  file  is  essential  for  in  forming  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liabili^  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.   Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at|http: //books  .google  .com/I 


!  !i  i:  A  T I S  J : 


■\,.  iMOi  S  !(i  Vli.KrA'I'TO" 


^*irJk*: 


f>-..^>i''*■ 


$ 


^W 


1^ 


I 


A 


TREATISE 


ON  SOME  OF   THE 


INSECTS  INJURIOUS  TO  YEGETATM. 


BY 


THADDEUS  WILLIAM  HAEBIS,  M.  D. 


« « « « ^ 


•  '  • » 


THIRD   EDITION. 


BOSTON: 
WILLIAM  WHITE,  PRINTER  TO  THE  STATE. 

1862. 


•     •     • 


•  , 


••., 


Entered  according  to  Act  of  Congress,  in  the  year  1862,  by 

•••• CATHARINE    H.     HARRIS, 

"  •  •  * 

lllw  the  Clerk's  Office  of  the  District  Coort  for  the  District  of  Massachusetts. 


•  •   •.  •  *•• 

«  •   *«  ••••• 

•••••  !••••  ••••• 

•••••  •     ,•  ••«- 

•    •    •  ••  !• 


•••••  ••••• 

•   •-       •••••  ,  .  , 

••  ••      •••,  •       • 

..• 

•2   •       ►    . 

•••.    :  •  ••  •• 

m  ^  ^  m  a  *       • 

:*:••    /    .  .  *  • 

•••••.    •.."  •  •• 

«         •••••  ••••• 

; ••      • w  •,  • 

•  •                   *4.«««  ••••• 


•* 


• 


•.     .•• 


•  • 


k  to  C  • 


»  »  •  • 


k  » 


•..••• 


Cambsidgk: 

Wkloh,   Bioklow,   and   Cokpamt, 

Pristxss  to  tbk  Umtyibsitt. 


EDITOR'S  PREFACE. 


BY  a  resolve  of  the  Massachusetts  Legislature,  of  1859,  chap. 
93,  I  was  directed  to  issue  a  new  edition  of  Dr.  Harris's 
admirable  Report  on  Insects  Injurious  to  Vegetation,  with  suitable 
additions  and  illustrations. 

Arrangements  were  made  to  begin  the  work  without  delay,  but 
it  was  found  necessary  to  obtain  extensive  collections  of  insects  in 
order  to  have  fresh  specimens  for  use  in  making  the  drawings. 
This  required  much  time  and  labor,  and,  even  with  the  utmost 
diligence,  it  was  found  impossible  to  secure  all  that  were  needed 
during  the  spring  and  summer  of  1859. 

It  has  been  thought  best  to  insert  the  additions  contemplated  in 
the  resolve,  in  the  form  of  foot-notes.  No  alterations  have  been 
made  in  the  author's  language,  and  the  additional  notes  are  en- 
closed in  brackets  to  distinguish  them  from  those  in  the  former 
editions.  Large  additions  to  the  text,  however,  have  been  made 
from  the  author's  own  manuscripts.  These  will  be  found  exclu- 
sively in  the  chapter  upon  the  butterflies.  In  giving  a  somewhat 
wider  significance  to  the  title,  I  have  but  carried  out  the  plan 
adopted  by  the  author  in  his  last  revision  of  the  work. 

Professor  Louis  Agassiz  very  kindly  offered  to  supervise  tlie 
drawings,  comparing  them  with  the  original  specimens  before  en- 
graving. It  is  believed  that  very  great  scientific  accuracy  has 
thus  been  secured  in  the  illustrations.  Special  acknowledgments 
are  due  to  Professor  Agassiz  for  this  valuable  service,  and  also  for 
assistance  rendered  by  way  of  suggestion  and  advice  throughout 

Acknowledgments  are  also  due  to  the  following  gentlemen,  who 
have   contributed  notes  on  the  subjects  named :  —  Dr.  John  L. 
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Leconte,  of  Pliiladelphia,  on  the  Coleoptera;  Philip  R.  Uhler, 
"Esq^  of  Baltimore,  on  the  Orthoptera  and  Hemiptera ;  Dr.  John 
6.  Morrifi,  of  Baltimore,  on  the  Lepidoptera  ;  Edward  Norton, 
EitqM  of  Farmington,  Connecticut,  on  the  Hjmenoptera ;  and  Baron 
R.  Osten  Sacken,  Secretary  of  the  Russian  Legation  at  Washing- 
ton, on  the  Diptera.  These  distinguished  entomologists  have  made 
specialties  of  the  orders  on  which  they  have  had  the  kindness  to 
furnish  notes,  and  their  contributions  have  done  much  to  make 
tlie  work  complete.  I  am  greatlj  indebted,  also,  to  Mr.  Alex.  E. 
R.  Agassiz  for  very  valuable  services,  and  to  Mr.  Francis  6.  San- 
bom,  whose  enthusiasm  in  making  collections,  and  otherwise  pro- 
moting the  progress  of  tlie  work,  has  continued  unabated  from  the 
first.  Also  to  Messrs.  James  M.  Barnard  and  Edward  S.  Rand, 
Jr.,  who  have  devoted  much  time  and  thought  to  the  details  of 
the  work. 

Many  individuab  have  aided  by  presenting  or  lending  speci- 
mens for  illustration,  or  otherwise,  among  whom  should  be  men- 
tioned, in  addition  to  the  above,  Messrs.  S.  H.  Scudder,  J.  H. 
Treat,  and  J.  O.  Treat  To  prevent  any  misconception,  it  should 
be  stated  tliat,  in  the  specimens  from  which  Figs.  109,  111,  112, 
113,  115,  116,  117,  126,  127,  128,  129,  and  130  were  drawn,  the 
$econd  pair  of  feet  were  displayed  instead  of  the  Jir$t^  and  that 
in  Fig.  114  the  fore  foot  should  have  been  omitted. 

The  drawings  for  the  steel  plates  were  made  by  Mr.  Antoine 
Sonrel ;  those  for  the  wood-cuts  by  the  Messrs.  Sonrel  and  J. 
Burckhardt.  Tiie  engraving  and  coloring  of  the  steel  plates  is  the 
work  of  Mr.  John  H.  Richard ;  the  engraving  on  wood,  ttiat  of 
Mr.  Henry  Marsh.  The  work  of  these  artists  needs  no  comment. 
Tlie  printing  has  been  done  by  Messrs.  Welch,  Bigelow,  &  Co.,  of 
the  University  Press,  Cambridge.     This  also  speaks  for  itself. 

No  labor  has  been  8|)ared  to  secure  the  utmost  accuracy  and 
perfection  in  every  respect,  and  it  is  hoped  and  believed  that  the 
objects  of  the  Legislature  in  ordering  a  new  edition  of  this  valu- 
able treatise  have  been  fully  accomplished. 

CHARLES  L  FLINT, 
Secrttory  of  ike  SlaU  Board  of  Agnc%Uturt. 

BosTux,  December,  1861. 
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THE  first  edition  of  this  work  was  printed  in  the  year  1841. 
It  formed  one  of  the  scientific  Reports,  which  were  pre- 
pared and  published  by  the  Commissioners  on  the  Zoological  and 
Botanical  Survey  of  Massachusetts,  agreeably  to  an  order  of  the 
General  Court,  and  at  the  expense  of  the  State.  The  Commis^ 
sion  for  this  Survey  bore  the  date  of  June  10th,  1837  ;  and  the 
following  instructions  from  his  Excellency,  Governor  Everett,  ac- 
companied it :  — 

^  It  is  presumed  to  have  been  a  leading  object  of  the  Legisla- 
ture, in  authorizing  this  Survey,  to  promote  the  agricultural  benefit 
of  the  Commonwealth,  and  you  will  keep  carefully  in  view  the 
economical  relations  of  every  subject  of  your  incjuiry.  By  this, 
however,  it  is  not  intended  that  scientific  order,  method,  or  com- 
prehension should  be  departed  from.  At  the  same  time,  that 
which  is  practically  useful  will  receive  a  proportionally  greater 
share  of  attention,  than  that  which  is  merely  curious  ;  the  promo- 
tion of  comfort  and  happiness  being  the  great  human  end  of  all 


science." 


Upon  a  division  of  duties  among  the  Commissioners,  the  depart- 
ment of  Insects  was  assigned  to  me.  Some  idea  of  the  extent 
of  this  department  may  be  formed  by  an  examination  of  my  Cata- 
logues of  the  Insects  of  Massachusetts,  appended  to  the  first  and 
second  editions  of  Professor  Hitchcock's  Report,  in  which  above 
2,300  species  were  enumerated  ;  and  these  doubtless  fall  very  far 
short  of  the  actual  number  to  be  found  within  this  Commonwealth. 
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In  entering  upon  my  duty,  I  was  deterred  from  attempting  to 
describe  all  these  ini^eetd  by  the  magnitude  of  the  undertaking, 
and  by  the  consideration  that  such  a  work,  much  as  it  might  pro- 
mote the  cause  of  science,  if  well  done,  could  not  be  expected  to 
prove  either  interesting  or  particularly  useful  to  the  great  body  of 
the  people.  The  subject  and  the  plan  of  my  Report  were  su*;- 
gestcd  by  the  instructions  of  the  Grovemor,  and  by  the  want  of  a 
work,  combining  scientific  and  practical  details  on  tlie  natural  his- 
tory of  our  noxious  insects.  From  among  such  of  the  latter  as 
are  injurious  to  plants,  I  selected  for  description  chiefly  those  that 
were  remarkable  for  their  size,  for  the  peculiarity  of  their  struc- 
ture and  habits,  or  for  the  extent  of  their  ravages ;  kml  these 
alone  will  be  seen  to  constitute  a  formidable  host.  As  they  are 
found  not  only  in  Massachusetts,  but  throughout  New  England,  and 
indeed  in  most  parts  of  the  United  States,  the  propriety  of  giving 
to  the  work  a  more  comprehensive  title  than  it  first  bore,  becomes 
apparent.  This  was  act*ordingly  done  in  the  small  impression 
that  was  printed  at  my  own  charge,  while  the  original  Report  was 
passing  through  the  press,  and  in  which  some  other  alterations 
were  made  to  tit  it  for  a  wider  circulation. 

In  the  course  of  eight  years,  all  the  copies  of  the  Report,  and 
of  the  other  impression,  were  entirely  disposed  of.  Meanwhile, 
some  materials  for  a  new  edition  were  collected,  and  these  have 
been  embodied  in  the  present  work,  which  I  have  been  called 
upon  to  prepare  and  carry  through  the  press. 

Believing  tliat  the  aid  of  science  tends  greatly  to  improve  the 
C9ndition  of  any  people  engaged  in  agriculture  and  horticulture, 
and  tliat  thesi>  pursuits  form 'the  basis  of  our  prosperity,  and  are 
the  safeguards  of  our  liberty  and  independence,  I  have  felt  it  to  be 
my  duty,  in  treating  the  subject  assigned  to  me,  to  endeavor  to 
make  it  useful  and  acceptable  to  those  persons  whose  honorable 
employment  is  the  cultivation  of  the  soil 

T.  W.  H. 
Cambridob,  Mam.,  Oct.  15, 1862. 
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CHAPTER    I. 

INTRODUCTION. 

IxaECTS  DEFINED.  —  BrAIN  AND  NeRVES.  —  AlR-PIPES  AND  BREATniNO-HOLES. 

—  Heart  and  Blood.  —  Insects  are  produced  from  Eggs.  —  Mbtamor- 
pnosKs,  OR  Transformations.  —  Examples  of  Complete  Transforma- 
tion.—  Partial  Transformation.  —  Larva,  or  Infant  State.  —  Pupa, 
OR  Intermediate  State.  —  Adult,  or  Winged  State.  —  Head,  Eyes, 
Antenn.k,  and  Mouth.  —  Thorax  or  Chest,  Wings,  and  Legs.  —  Abdo- 
men or  Hind-bodt,  Piercer,  and  Sting.  —  Number  of  Insects  compared 
with  Plants.  —  Classification  ;  Orders  ;  Coleoptera  ;  Orthoptera  ; 
Hemiptera;  Neuroptera;  Lepidoptera;  Hymenoptera;  Diptera;  Other 
Orders  and  Groups.  —  Remarks  on  Scientific  Names. 

THE  benefits  which  we  derive  from  insects,  though 
neither  few  in  number  nor  inconsiderable  in  amount, 
are,  if  we  except  those  of  the  silk-worm,  the  bee,  and  the 
cochineal,  not  very  obvious,  and  are  almost  entirely  beyond 
our  influence.  On  the  contrary,  the  injuries  that  we  suffer 
from  them  are  becoming  yearly  more  apparent,  and  are 
more  or  less  within  our  control.  A  familiar  acquaint- 
ance with  our  insect  enemies  and  friends,  in  all  their  forms 
and  disguises,  will  afford  us  much  help  in  the  discovery 
and  proper  application  of  the  remedies  for  the  depredations 
of  the  former,  and  will  tend  to  remove  the  repugnance 
wherewith  the  latter  are  commonly  regarded. 

Destructive  insects  have  their   appointed  tasks,  and  are 

limited  in  the  performance  of  them ;   they  are  exposed  to 
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many  accidents  through  the  influence  of  the  elements,  and 
they  fidl  a  prey  to  numerous  animals,  many  of  them  also 
of  tlie  insect  race,  which,  wliile  they  fulfil  their  own  part 
in  the  economy  of  nature,  contribute  to  prevent  the  imdue 
increase  of  tlie  noxious  tribes.  Too  often,  by  an  unwise 
interference  with  tlie  plan  of  Providence,  we  defeat  the 
very  measures  contrived  for  our  protection.  We  not  only 
suffer  from  our  own  carelessness,  but  through  ignorance 
&11  into  many  mistakes.  CiviHzadon  and  cultivation,  in 
many  cases,  have  destroyed  the  balance  originally  exists 
ing  between  plants  and  insects,  and  between  the  latter  and 
other  animals.  Deprived  of  their  natural  food  by  the 
removal  of  the  forest  trees  and  shrubs,  and  the  other 
indigenous  plants  tliat  once  covered  the  soil,  insects  have 
now  no  other  resource  than  tlie  cultivated  plants  that  have 
taken  the  place  of  the  original  vegetation.  The  destruc- 
tion of  insect-eating  animals,  whetlier  quadrupeds,  birds, 
or  reptiles,  has  doubtless  tended  greatly  to  the  increase  of 
insects.  Colonization  and  commerce  have,  to  some  extent, 
introduced  foreign  insects  into  countries  where  they  were 
before  unknown.  It  is  to  such  caases  as  these  that  we 
are  to  attribute  the  unwelcome  appearance  and  the  undue 
multiplication  of  many  insects  in  our  cultivated  grounds,  and 
even  in  our  store-houses  and  dwellings.  We  have  no  reason 
to  believe  that  any  absolutely  new  insects  are  generated  or 
created  from  time  to  time.  The  supposed  new  species,  made 
known  to  us  first  by  their  unwonted  depredations,  may  liave 
come  to  lus  from  other  parts,  or  may  have  been  driven  by  the 
hand  of  improvement  from  their  native  haunts,  where  here- 
tofore the  race  had  hved  in  obscurity,  and  thus  had  escaped 
the  notice  of  man. 

To  understand  the  relations  that  insects  bear  to  each  other 
and  to  other  objects,  and  to  learn  how  best  to  check  the 
ravages  of  the  noxious  tribes,  we  must  make  ourselves  thor- 
oughly accjuaiiited  with  the  natural  history  of  these  animals. 
This  subject  is  particularly  important  to  all  persons  who  are 
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interested  in  agricultural  pursuits.  For  their  use,  chiefly, 
this  account  of  the  principal  insects  that  are  injurious  to 
vegetation  in  New  England,  has  been  prepared.  It  has 
been  thought  best  to  prefix  thereto  some  remarks  on  the 
structure  and  classification  of  insects,  to  serve  as  an  intro- 
duction to  the  succeeding  chapters,  and,  in  some  measure, 
to  supply  the  want  of  a  more  general  and  complete  work 
on  this  branch  of  natural  history. 

The  word  Insect^  which,  in  the  Latin  language,  from 
whence  it  was  derived,  means  cut  into  or  notched,  was 
designed  to  express  one  of  the  chief  characters  of  this 
group  of  animals,  whose  body  is  marked  by  several  cross- 
lines  or  incisions.  The  parts  between  these  cross-Unes  are 
called  segments,  or  rings,  and  consist  of  a  number  of  jointed 
pieces,  more  or  less  movable  on  each  other. 

Insects  have  a  very  small  brain,  and,  instead  of  a  spinal 
marrow,  a  kind  of  knotted  cord,  extending  from  the  brain  to 
the  hinder  extremity ;  and  numerous  small  whitish  threads, 
which  are  tlie  nerves,  spread  from  the  brain  and  knots,  in 
various  directions.  Two  long  air-pipes,  within  their  bodies^ 
together  with  an  immense  number  of  smaller  pipes,  supply 
the  want  of  lungs,  and  carry  the  air  to  every  part.  Insects 
do  not  breathe  through  their  mouths,  but  through  little 
holes,  called  spiracles,  generally  nine  in  number,  along  each 
side  of  the  body.  Some,  however,  have  the  breathing-holes 
placed  in  the  hinder  extremity,  and  a  few  young  water- 
insects  breathe  by  means  of  gills.  The  heart  is  a  long  tube, 
lying  under  the  skin  of  the  back,  having  Uttle  holes  on  each 
side  for  the  admission  of  the  juices  of  the  body,  which  are 
prevented  from  escaping  again  by  valves  or  clappers,  formed 
to  close  the  holes  within.  Moreover,  this  tubular  heart  is 
divided  into  several  chambers,  by  transverse  partitions,  in 
each  of  which  there  is  a  hole  shut  by  a  valve,  which  allows 
the  blood  to  flow  only  from  the  hinder  to  the  fore  part  of  the 
heart,  and  prevents  it  from  passing  in  the  contrary  direction. 
The  blood,  which  is  a  colorless  or  yeUow  fluid,  does  not  cir- 
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culate  in  proper  arteries  and  veins  ;  but  is  driven  from  the 
fore  part  of  the  heart  into  the  head,  and  thence  escapes  into 
the  body,  where  it  is  mingled  with  the  nutritive  juices  that 
filter  through  the  sides  of  the  intestines,  and  tlie  mingled 
fluid  penetrates  the  crevices  among  the  flesh  and  other  in- 
ternal parts,  flowing  along  the  sides  of  the  air-pipes,  whereby 
it  receives  from  the  air  that  influence  which  renders  it  fitted 
to  nourish  the  frame  and  maintain  Ufe. 

Insects  are  never  spontaneously  generated  from  putrid  ani- 
mal or  vegetable  matter,  but  are  produced  from  eggs.  A 
few,  such  as  some  plant-lice,  do  not  lay  their  eggs,  but  re- 
tain tliem  within  their  bodies  till  the  young  are  ready  to 
escape.  Others  invariably  lay  their  eggs  where  their  young, 
as  soon  as  they  are  hatched,  will  find  a  plentiful  supply  of 
food  immediat^^'lv  'within  their  reach. 

Most  insects,  in  the  course  of  their  lives,  are  subject  to 
very  great  changes  of  form,  attended  by  equally  remarkable 
changes  in  tlieir  habits  and  propensities.  These  changes, 
transformations,  or  metamorplioses,  as  they  are  called,  might 
cause  the  same  insect,  at  diflerent  ages,  to  be  mistaken  for 
as  many  different  animals.  For  example,  a  caterjMllar,  afler 
feeding  upon  leaves  till  it  is  fiilly  grown,  retires  into  some 
place  of  ccmcealment,  casts  off"  its  caterpillar-skin,  and  pre- 
sents itself  in  an  entirelv  different  form,  one  wherein  it  has 
neither  the  j)ower  of  moving  about,  nor  of  taking  food ;  in 
feci,  in  this  its  second  or  clu'ysalis  state,  the  insect  seems  to 
be  a  lifeless  oblong  oval  or  conical  body,  without  a  distinct 
bead,  or  movable  limbs  ;  after  resting  awhile,  an  inward 
struggle  l)egins,  the  chrysalis-skin  bursts  open,  and  from  the 
rent  issues  a  butterfly  or  a  moth,  whose  small  and  flabby 
wings  soon  extend  and  liarden,  and  become  fitted  to  bear 
away  the  insect  in  search  of  the  honeyed  juice  of  flowers 
and  other  liquids  that  suffice  for  its  nourishment. 

Tlie  little  fish-like  animals  that  swim  about  in  vessels  of 
stagnant  water,  and  devour  the  living  atoms  that  swarm  in 
the  same  situations,  soon  come  to  maturity,  cast  their  skins. 
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and  take  another  form,  wherein  they  remain  rolled  up  like  a 
ball,  and  either  float  at  the  surface  of  the  water,  for  the  pur- 
pose of  breatliing  through  the  two  tunnel-shaped  tubes  on  the 
top  of  their  backs,  or,  if  disturbed,  suddenly  uncurl  their 
bodies,  and  whirl  over  and  over  from  one  side  of  the  vessel 
to  the  other.  In  the  course  of  a  few  days  these  little  water- 
tumblers  are  ready  for  anotl^er  transformation ;  the  skin  splits 
on  the  back  between  the  breathing-tubes,  the  head,  body,  and 
limbs  of  a  mosquito  suddenly  burst  from  the  opening,  the 
slender  legs  rest  on  the  empty  skin  till  the  latter  fills  with 
water  and  sinks,  when  the  insect  abandons  its  native  ele- 
ment, spreads  its  tiny  wings,  and  flies  away,  piping  its  war- 
note,  and  thirsting  for  the  blood  which  its  natural  weapons 
enable  it  to  draw  from  its  unlucky  victims. 

The  full-fed  maggot,  that  has  rioted  in  filth  till  its  tender 
skin  seems  ready  to  burst  with  repletion,  when  the  appointed 
time  arrives,  leaves  the  offensive  matters  it  was  ordained  to 
assist  in  removing,  and  gets  into  some  convenient  hole  or 
crevice ;  then  its  body  contracts  or  shortens,  and  becomes 
egg-«liaped,  while  the  skin  hardens,  and  turns  brown  and 
dry,  so  that,  under  this  form,  the  creature  appears  more  like 
a  seed  than  a  living  animal ;  afler  some  time  passed  in  this 
inactive  and  equivocal  form,  during  which  wonderful  changes 
have  taken  place  within  the  seed-like  shell,  one  end  of  the 
shell  is  forced  off,  and  from  the  inside  comes  forth  a  buzzing 
fly,  that  drops  its  former  filthy  habits  with  its  cast-off  dress, 
and  now,  with  a  more  refined  taste,  seeks  only  to  lap  the  solid 
viands  of  our  tables,  or  sip  the  liquid  contents  of  our  cups. 

Caterpillars,  grubs,  and  maggots  undergo  a  complete  trans- 
formation in  coming  to  maturity ;  but  there  are  other  insects, 
such  as  crickets,  grasshoppers,  bugs,  and  plant-lice,  which, 
though  differing  a  good  deal  in  the  young  and  adult  states, 
are  not  subject  to  so  great  a  change,  their  transformations 
being  only  partial.  For  instance,  the  young  grasshopper 
comes  fix)m  the  egg  a  wingless  insect,  and  consequently  un- 
able to  move  from  place  to  place  in  any  other  way  than  by 
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the  use  of  its  legs ;  as  it  grows  larger  it  is  soon  obliged  to 
cast  off  its  skin,  and,  after  one  or  two  moultings,  its  body 
not  only  increases  in  size,  but  becomes  proportionally  longer 
than  before,  wliile  little  stiunp-like  wings  begin  to  make  their 
appearance  on  the  top  of  the  back.  After  this,  the  grass- 
hopi>er  continues  to  eat  voraciously,  grows  larger  and  larjger, 
and  hops  about  without  any  aicj  ftx>m  its  short  and  motion- 
less wings,  repeatedly  casts  off  its  outgrown  skin,  appearing 
each  time  with  still  longer  wings,  and  more  perfectly  formed 
limbs,  till  at  length  it  ceases  to  grow,  and,  shedding  its  skin 
for  the  last  time,  it  comes  forth  a  perfectly  formed  and  ma- 
ture grasshopper,  with  the  power  of  spreading  its  ample 
wings,  and  of  using  them  in  flight. 

Hence  there  are  three  periods  in  the  life  of  an  insect,  more 
or  less  distinctly  marked  by  corresponding  changes  in  the 
form,  powers,  and  habits.  In  the  first,  or  period  of  infisincy, 
an  insect  is  technically  called  a  larvcL,  a  word  signifying  a 
mask,  because  therein  its  fiitiu^  form  is  more  or  less  masked 
or  concealed.  This  name  is  not  only  apphed  to  grubs,  catr 
erpillars,  and  maggots,  and  to  other  insects  that  undergo  a 
complete  transformation,  but  also  to  yoimg  and  wingless 
grasshoppers,  and  bugs,  and  indeed  to  all  yoimg  insects  be- 
fore the  wings  begin  to  appear.  In  this  first  period,  which 
18  generally  much  the  longest,  insects  are  always  wingless, 
pass  most  of  their  time  in  eating,  grow  rapidly,  and  usually 
cast  off  their  skins  repeatedly. 

Tlie  second  period  —  wherein  those  insects  that  undergo  a 
partial  transformation  retain  their  acti\'ity  and  their  appe- 
tites for  food,  continue  to  grow,  and  acquire  the  rudiments 
of  wmgs,  while  others,  at  tliis  age,  entirely  lose  their  larva 
form,  take  no  food,  and  remain  at  rest  in  a  deathlike  sleep — 
is  called  the  pupa  state,  fi-om  a  slight  resemblance  that  some 
of  tlie  latter  present  to  an  infant  trussed  in  bandages,  as  was 
the  fashion  among  the  Romans.  The  pu{>:c  from  caterj)! liars, 
however,  are  more  commonly  called  chrj'salids,  because  some 
of  them,  as  the  name  impUes,  are  gilt  or  adorned  with  golden 
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spots ;  and  grabs,  after  their  first  transformation,  are  often 
named  n}inphs,  for  what  reason  does  not  appear.  At  the 
end  of  the  second  period,  insects  again  shed  their  skins,  and 
come  forth  ftdly  grown,  and  (with  few  exceptions)  provided 
with  wings.  Thus  they  enter  upon  their  last  or  adult  state, 
wherein  they  no  longer  increase  in  size,  and  during  which 
they  provide  for  a  continuation  of  their  kind.  This  period 
usually  lasts  only  a  short  time,  for  most  insects  die  imme- 
diately after  their  eggs  are  laid.  Bees,  wasps,  and  ants, 
however,  which  live  in  society,  and  labor  together  for  the 
common  good  of  their  commimities,  continue  much  longer 
in  the  adult  state. 

In  winged  or  adult  insects,  twq  of  the  transverse  incisions 
with  which  they  are  marked  are  deeper  than  the  rest,  so  that 
the  body  seems  to  consist  of  three  principal  portions,  the  fiarst 
whereof  is  the  head,  the  second  or  middle  portion  the  thorax, 
or  chest,  and  the  third  or  hindmost  the  abdomen,  or  hind- 
body.  In  some  wingless  insects  these  three  portions  are  also 
to  be  seen ;  but  in  most  young  insects,  or  larvae,  the  body 
consists  of  the  head  and  a  series  of  twelve  rings  or  segments, 
the  thorax  not  being  distinctly  separated  from  the  hinder  part 
of  the  body,  as  may  be  perceived  in  caterpillars,  grubs,  and 
maggots. 

The  eyes  of  adult  insects,  though  apparently  two  in  num- 
ber, are  compound,  each  consisting  of  a  great  nmnber  of 
single  eyes  closely  united  together,  and  incapable  of  being 
rolled  in  their  sockets.  Such  also  are  the  eyes  of  the  larvae, 
and  of  the  active  pupae  of  those  insects  that  undergo  an 
imperfect  transformation.  Moreover,  many  winged  insects 
have  one,  two,  or  three  little  single  eyes,  placed  near  each 
other  on  the  crown  of  the  head,  and  called  ocelli^  or  eyelets. 
The  eyes  of  grubs,  caterpillars,  and  of  other  completely  trans- 
forming larvae,  are  not  compound,  but  consist  of  five  or  six 
eyelets  clustered  together,  without  toucliing,  on  each  side  of 
the  head ;  some,  however,  such  as  maggots,  are  totally  blind. 
Near  to  the  eyes  are  two  jointed  members,  named  antennce^ 
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corrospondin^,  for  the  most  part,  in  situation,  with  the  ears 
of  other  animals,  and  supposed  to  be  connected  with  the 
sense  of  hearing,  of  touch,  or  of  both  united.  The  antennae 
are  very  short  in  larvae,  and  of  various  sizes  and  forms  in 
other  insects. 

The  mouth  of  some  insects  is  made  for  biting  or  cliewing, 
that  of  others  for  taking  the  food  only  by  suction.  Tlie 
biting-insects  have  the  parts  of  the  moutli  variously  modified 
to  suit  the  nature  of  tlie  food  ;  and  these  parts  are,  an  upi)er 
and  an  under  lip,  two  nippers  or  jaws  on  each  side,  moving 
sidewise,  and  not  up  and  down,  and  four  or  six  little  jointed 
members,  called  pcdpi  or  feelers,  whereof  two  belong  to  the 
lower  lip,  and  one  or  two  to  each  of  the  lower  jaws.  The 
mouth  of  sucking-insects  consists  essentiallv  of  these  same 
parts,  but  so  diflerent  in  their  shape  and  in  the  purj)oses  tor 
which  thev  are  (lesignetl,  that  the  resemblance  Iwtween  them 
and  those  of  bitin<^-insects  is  not  easilv  reco<niized.  Thus 
the  jaws  of  caterpillars  are  transformed  to  a  spind  sucking- 
tube  in  butterflii*s  and  motlis,  and  those  of  maggots  to  a 
hard  prolnwcis,  fittc^l  for  piercing,  as  in  the  mosquito  and 
horse-fly,  or  to  one  of  softer  consistence,  and  ending  with 
fleshy  li|>s  for  lapping,  as  in  common  flies  ;  while  in  bugs, 
plant-lice,  and  some  other  inswts  resembling  them,  the 
parts  of  the  mouth  undergo  no  essential  changt*  from  infancy 
to  the  adult  state,  but  are  fonned  into  a  long,  hard,  and 
jointe<l  lK»ak,  l)ent  un<ler  the  breast  when  not  in  use,  and 
desigiunl  only  for  making  punctures  and  drawing  in  liquid 
nourishment. 

The  parts  InOonging  to  the  thorax  are  the  wings  and  the 
legs.  The  fonner  are  two  or  four  in  numlHT,  and  vary 
griMitly  in  fonn  an«l  consistence,  in  the  situation  of  the  wing- 
Ijones  or  veins,  as  th(»y  are  generally  called,  and  in  their  posi- 
tion or  the  manner  in  which  thev  are  closed  or  folded  when 

ft 

at  rest.  The  under-side  of  the  thonix  is  the  breast,  and  to 
this  are  fixed  the  legs,  which  are  six  in  number  in  adult 
insects,  and  in  the  larvas  and  pupa'  of  those  that  are  subject 
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only  to  a  partial  transfonnation.  The  parts  of  the  legs  are  the 
hip-joint,  by  which  the  leg  is  fastened  to  the  body,  the  thigh, 
the  shank  (iSbid)^  and  the  foot,  the  latter  consisting  some- 
times of  one  joint  only,  more  often  of  two,  three,  four,  or  five 
pieces  (tor«),  connected  end  to  end,  like  the  joints  of  tlie 
finger,  and  armed  at  the  extremity  with  one  or  two  claws. 
Of  the  larvad  that  midergo  a  complete  transfonnation,  mag- 
gots and  some  others  are  destitute  of  legs  ;  many  grubs  have 
six,  namely,  a  pair  beneatli  the  under-side  of  the  first  three 
segments,  and  sometimes  an  additional  fleshy  prop-leg  imder 
the  hindmost  extremity ;  caterpillars  and  fiilse  caterpillars 
have,, besides  tlie  six  true  legs  attached  to  the  first  three 
rings,  several  fieshy  prop-like  legs,  amounting  sometimes  to 
ten  or  sixteen  in  number,  placed  in  pairs  beneath  the  other 
segments. 

The  abdomen,  or  hindmost,  and,  as  to  size,  the  principal 
part  of  the  body,  contains  the  organs  of  digestion,  and  other 
internal  parts,  and  to  it  also  belong  the  piercer  and  the  sting 
with  which  many  winged  or  adult  insects  are  provided.  The 
piercer  is  sometimes  only  a  fiexible  or  a  jointed  tube,  capable 
of  being  thrust  out  of  the  end  of  tlie  body,  and  is  used  for 
conducting  the  eggs  into  the  crevices  or  holes  where  they  are 
to  be  laid.  In  some  other  insects  it  consists  of  a  kind  of  scab- 
bard, containing  a  central  borer,  or  instruments  like  saws,  de- 
signed for  making  holes  wherein  the  eggs  are  to  be  inserted. 
The  sting,  in  like  manner,  consists  of  a  sheath  enclosing  a 
sharp  instrument  for  inflicting  woimds,  connected  wherewith 
in  the  inside  of  the  body  is  a  bag  of  venom  or  poison.  The 
parts  belonging  to  the  abdomen  of  larvae  are  various,  but  are 
mostly  designed  to  aid  them  in  their  motions,  or  to  provide 
for  their  respiration. 

An  English  entomologist  has  stated,  that,  on  an  average, 

there  are  six  distinct  insects  to  one  plant.     This  proportion 

is  probably  too  great  for  our  country,  where  vast  tracts  are 

covered  with  forests,  and  die  other  original  vegetable  races 

still  hold  possession  of  the   soil.      There   are  above  1,200 
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flowering  plants  in  Massachusetts,  and  it  will  be  within 
bounds  to  estimate  the  species  of  insects  at  4,800,  or  in  the 
proportion  of  four  to  one  pUnt.  To  facilitAte  the  study  of 
sncli  an  immense  number,  some  kind  of  classification  is  neces- 
sary ;  it  will  be  useful  to  adopt  one,  even  in  describing  the 
tew  species  now  before  us.  The  basis  of  this  classification  is 
founded  upon  tho  structuro  of  tlie  mouth,  in  tlic  adult  state, 
the  number  and  nature  of  the  wings,  and  tlie  transformations. 
The  first  great  divisions  are  called  orders,  of  which  the  fol- 
lowing seven  are  very  generally  adopted  by  naturalists. 

1.  COI.EOPTERA  (^Beetles).  Insects  with  jaws,  two  thick 
wing-overs  meeting  in  a  straight  line  on  the  top  of  the  back, 
and  two  filmy  wings,  which  are  folded  transversely.  Trans- 
formation complete.  Lar\-ai,  called  grubs,  generally  provided 
with  six  true  legs,  and  sometimes  also  with  a  tenninal  prop- 
leg  ;  more  rarely  without  legs.  Puiia  with  tlic  wings  and  the 
legs  distinct  and  unconfined. 

Maiiy  of  the»c  insects,  particulorly  in  the  larva  state,  are  very 
iiyurioua  to  vegetation.  The  tiger-beetles  (Cicinddada'),  the 
prcdaccous  ground-beetles  {Carahida),  llie  diving-bectlcs  (Dj/tu- 
cida),  the  lady-binls  (OxxijuUada),  and  nome  others,  are  emi- 
j^_  J  nently   serviceable   by   preying  upon   caterpillars, 

plant-lice,  and  other  noxiouK  or  destructive  insects. 
The  water-lovers  (Hj/drop/iHtda),  roTe-bcelles  (Sta- 
phylinida),  carrion -beetles  (Silphada),  skin-beetles 
(DemutladiK,  Bgrrhida,  and  Trogida),  bone-bcctles 
(:iomc  of  tlie  A'itidtJadte  and  Cleridet),  and  vari- 
ous kinds  of  dung-lH-ctlen  {Sphtendiadtr,  Hittfrida, 
Gfi^lrupida,^  t'ujin'diiltr,^  and  Aphodiadmf),  and 
clocks  {Pimrliudit  and  JSaplidef),  net  the  useful 
"*""  part  of  acuveiigcns  by  removing  carrion,  dung,  and 

ollter  filth,  upon  which  alone  tbey  and  itieir  larva;  subsist     Many 
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Coleoptera  (some  SUxphfiinidxB  and  IKHdulcutcBj  Dior     YSg,% 
peridida,    some   Serropalpida,  Mycetophagiday  Eroty- 
UdtE^   and   Endomyckida)   live   altogether   on   agarics, 
mushrooms,  and  toadstools,  plants  of  very  little  use  to 
man,  manj  of  them  poisonous,  and  in  a  state  of  decay 
often  offensive ;  these  fungus-eaters  are  therefore  to  be 
reckoned  among  our  friends.    There  are  others,  such  as        °^ 
the  stag-beetles  {Lucanidai),  some  spring-beetles  {EkUendoi),  dark- 
ling-beetles  {Tenebrumxda)^   (Figs.  1  -  3,)   and  many 
bark-beetles  (HeloptdtEj  OistdadaB,  Serrapalpida,  (Ede-      ^'^ 
meradoy  Cucujada,  and  some  7Vogosit€UJUe)j  which,  liv- 
ing under  the  bark  and  in  the  trunks  and  roots  of  old 
trees,  though  thej  maj  occasionally  prove  injurious,  must 
on  the  whole  be  considered  as  serviceable,  by  contribut- 
ing to  destroy  and  reduce  to  dust  plants  that  have  passed 
their  prime  and  are  fast  going  to  decay.    And,  lastly,     ""■*®* 
the  blistering-beetles  (^Caniharididai)  have,  for  a  long  time,  been 
employed  with  great  benefit  in  the  healing  art 

2.  Obthopteka  (^Cockroache8y  Orickets,  Orasshoppers,  ^c.'). 
Insects  with  jaws,  two  rather  thick  and  opaque  upper  wings, 
overlapping  a  little  on  the  back,  and  two  larger,  thin  wings, 
which  are  folded  in  plaits,  hke  a  fan.  Transformation  par- 
tial.    Larvae  and  pupae  active,  but  wanting  wings. 

All  of  the  insects  of  this  order,  except  the  camel-crickets  (Man- 
tida)y  which  prey  on  other  insects,  are  injurious  to  our  household 
possessions,  or  destructive  to  vegetation. 

3.  Hemiftera  (^Bugs,  Locusts^  Plant-lice,  ^c?.).  Insects 
with  a  homy  beak  for  suction,  four  wings,  whereof  the 
uppermost  are  generally  thick  at  the  base,  with  thinner 
extremities,  which  lie  flat,  and  cross  each  other  on  the  top 
of  the  back,  or  are  of  uniform  thickness  throughout,  and 
slope  at  the  sides  like  a  roof.  Transformation  partial.  Larvse 
and  pupad  nearly  like  the  adult  insect,  but  wanting  wings. 

The  various  kinds  of  field  and  house  bugs  give  out  a  strong  and 
disagreeable  smell.     Many  pf  them  (some  Pentatamadce  and  Ly- 

2* 
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gmday  Cimicida^  BedtwiatUen  Hydrcmetrada^  Nepadct  [Plate  T. 
Fig.  1,  Nepa  apiculata],  and  Notonectaddg)  live  entirelj  on  the 
juices  of  animals,  and  by  this  means  destroy  great  nomben  of 
noxious  insects ;  some  are  of  much  service  in  the  arts,  affording  us 
the  costly  cochineal,  scarlet  grain,  lac,  and  manna ;  but  the  benefits 
derived  from  these  are  more  than  counterbalanced  by  the  injuries 
committed  by  the  domestic  kinds,  and  by  the  numerous  tribes  of 
plant-bugs  locusts  or  cicadse,  tree-hoppers,  plant-lice,  bark-lice, 
mealy  bugiis  and  the  like,  that  suck  the  juices  of  plants,  and  re- 
quire the  greatest  care  and  watchfulness  on  our  part  to  keep  them 
in  check. 

4.  Neuroptera  (^Dragon-flies^  Lace-wnged  flies;  May- 
.ftiesy  Ant-liafij  Day-fly ^  While  Ants<,  ^cJ).  Insects  with  jaws, 
filar  netted  wings,  of  which  the  hinder  ones  are  the  largest, 
and  no  sting  or  piercer.  Transformation  complete,  or  partial. 
Larva  and  pupa  various. 

The  white  ants,  wood-lice,  and  wood-ticks,  {Termitida  and 
Psocida^)  the  latter  including  also  the  little  ominous  death-watch, 
are  almost  the  only  noxious  insects  in  the  order,  and  even  these 
do  not  injure  living  phuit^  The  dragon-fliers  or,  as  they  are  com- 
monly called  in  this  country,  devirs-needles  (LibeUuladai),  (Figs. 
4.  5,)  (Plate  I.  Fig.  2,  Agrion  basali^,)  prey  upon  gnats  and 
mosijuitoes  ;  and  their  lar\*2e  and  pupaE",  as  well  as  those  of  the 
day-flies  (EphemercuUe),  semblians  (Semblididct),  and  those  of 
some  of  the  May-flies,  called  caddis-worms  (^Phryganeadct)^  (Fig. 
6,)  all  of  which  live  in  the  water,  devour  aquatic  insects.  The 
predaceous  habits  of  the  ant-lions  {Afyrmfleontida),  (Fig.  7,) 
liave  bt^en  oflen  described.  The  lace-winged  flies  (^Hemerobi- 
adig)^  (Fig.  8,)  in  the  lar\-a  state,  live  wholly  on  plant-lice,  great 
numbers  of  which  they  destroy.  The  mantispians  (Mantitpa-' 
dof),  and  the  scorpion-flies  {Panorpada),  are  also  predaceous 
insects. 

T).  Lkpiiwptkra  (Butterflies  and  Moths).  Mouth  with  a 
spiral  suckintj-tube ;  wings  four,  covered  with  branny  scales. 
Transformation  complete.  The  lan'SB  are  caterpillars,  and 
Imve  six  true  legs,  and  from  four  to  ten  fleshy  prop-legs. 
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Pupa  with  the  cases  of  the  wings  and  of  the  I^  indistinct, 
and  soldered  to  the  breast. 

Some  kinds  of  caterpillars  are  domestic  pests,  and  devour  cloth, 
wool,  furs,  featliers,  wax,  lard,  flour,  and  the  like ;  but  by  far  the 
greatest  number  live  wholly  on  vegetable  food,  certain  kinds  being 
exclusively  leaf-eaters,  while  others  attack  the  buds,  fruit,  seeds, 
bark,  pith,  stems,  and  roots  of  plants. 

6.  Hymenoptera  (^Saw-flieSj  AntSj  Wasps,  Bees,  ^<?.)- 
Insects  with  jaws,  four  veined  wings,  in  most  species,  the 
hinder  pair  being  the  smallest,  and  a  piercer  or  sting  at 
the  extremity  of  the  abdomen.  Transformation  complete. 
Larvae  mostly  maggot-like,  or  slug-like ;  of  some,  caterpillar- 
Uke.     Pupse  with  the  legs  and  wings  unconfined. 

In  the  adult  state  these  insects  live  cliiefly  on  the  honey  and 
pollen  of  flowers,  and  the  juices  of  fruits.  The  larvas  of  the 
saw-flies  ( Tenthredinidoi)^  under  the  form  of  false-caterpillars  and 
slug?,  are  leaf-eaters,  and  are  oflentimcs  productive  of  much  injury 
to  plants.  The  larvae  of  the  xiphydrians  (^Xxphydrtcidai)^  and  of 
the  horn-tails  (UroceridUe),  are  borers  and  wood-eaters,  and  con- 
sequently injurious  to  the  plants  inhabited  by  them.  Pines  and 
firs  suffer  most  from  their  attacks.  Some  of  the  warty  excres- 
cences on  the  leaves  and  stems  of  plants,  such  as  oak-apples,  gall- 
nuts,  and  the  like,  arise  from  the  punctures  of  four-winged  gall-flies 
(Diplolepididts)^  and  the  irritation  produced  by  their  larvae,  which 
re:«ide  in  these  swellings.  The  injury  caused  by  them  is,  com- 
paratively, of  very  little  importance,  while,  on  the  other  hand, 
we  are  greatly  indebted  to  these  insects  for  tlie  gall-nuts  that  are 
extensively  used  in  coloring  and  in  medicine,  and  form  the  chief 
ingredient  in  ink.  We  may,  therefore,  write  down  these  insects 
among  the  benefactors  of  the  human  race.  Immense  numbers  of 
cateq)illars  and  other  noxious  insects  arc  preyed  upon  by  in- 
ternal enemies  the  hvrvtv.  of  the  ichneumon-flies  (.^t^antaei^s,  Ichneu- 
monicUt,  and  Chalctdida),  which  live  upon  the  fat  of  their  victims, 
and  finally  destroy  them.  Some  of  these  ichneumon-flies  {lekneu* 
mones  (nmlorutn*)  are  extremely  snuill,  and  confine  their  attacks 

*  Now  placeil  among  the  ProcMmpidM, 
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to  the  eggs  of  other  insects,  which  thej  puncture,  and  the  little 
creatures  produced  from  the  latter  find  a  sufficient  quantity  of  food 
to  supply  all  their  wants  within  the  larger  eggs  they  occupy.  The 
nihy-tails  {ChrysidtcUe)  and  the  cuckoo-hees  {Hylceus,  Sphecodes, 
Nomadoj  Mdecta,  Epeolus^  CtBUoxtfs,  and  Stelis)  lay  their  eggs  in 
the  provisioned  nests  of  other  insects,  whose  young  are  robbed 
of  their  food  by  the  earlier-hatched  intruders,  and  are  conse- 
quently starred  to  death.  The  wood-wasps  (OrabronttUB),  and 
numerous  kinds  of  sand-wasps  {Larradce,  BembicidcB^  SpJiegidce, 
PampUidm,  and  Sccliadai)^  mud-wasps  (PelopiBus)^  the  stinging 
velvet-ants  (MutiUadce)^  (Plate  I.  Fig.  3,  Mutilla  coccinea,)  and  the 
solitary  wasps  (Odynerus  and  Mimenes),  are  predaceous  in  their 
habits,  and  provision  their  nests  with  other  insects,  which  serve  for 
food  to  their  young. 

The  food  of  ants  consists  of  animal  and  vegetable  juices;  and 
though  these  industrious  Httle  animals  sometimes  prove  troublesome 
by  their  fondness  for  sweets,  yet,  as  they  seize  and  destroy  many 
insects  also,  their  occasional  trespasses  may  well  be  forgiven.  Even 
the  proverbially  irritable  paper-making  wasps  and  hornets  (Polistes 
and  VetpcL)  are  not  without  their  use  in  the  economy  of  nature ; 
for  they  feed  their  tender  offspring  not  only  with  vegetable  juices, 
but  with  the  softer  parts  of  other  insects,  great  numbers  of  which 
they  seize  and  destroy  for  this  purpose.  The  solitary  and  social 
bees  (Andrenada  and  Apidai)  live  wholly  on  the  honey  and  pollen 
of  flowers,  and  feed  their  young  with  a  mixture  of  the  same,  called 
bee-bread. 

Various  kinds  of  bets  are  domesticated  for  the  sake  of  their 
stores  of  wax  and  honey,  and  are  thus  made  to  contribute  directly 
to  the  comfort  and  convenience  of  man,  in  return  for  the  care  and 
attention  afforded  them.  Honey  and  wax  are  also  obtained 
&om  several  species  of  wild  bees  (Melipanct,  Triyona,  and  Tetra- 
gona),  essentially  different  from  the  domesticated  kinds.  While 
bees  and  other  hymenopterous  insects  seek  only  the  gratification  of 
their  own  inclinations,  in  their  frequent  visits  to  fiowers,  they  carry 
on  their  bodies  the  yellow  dust  or  pollen  from  one  blossom  to 
another,  and  scatter  it  over  the  parts  prepared  to  receive  and  be 
fertilized  by  it,  whereby  they  render  an  important  service  to 
vegetation. 
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7.  DiFTERA  (^MosqmtoeSj  Onats^  Flies^  ^c).  Insects 
with  a  homy  or  fleshy  proboscis,  two  wings  only,  and  two 
knobbed  threads,  called  balancers  or  poisers,  behind  the 
wings.  Transformation  complete.  The  larvaj  are  maggots, 
without  feet,  and  with  the  breathing-holes  generally  in  the 
hinder  extremity  of  tlie  body.  Pupaj  mostly  incased  in  the 
dried  skin  of  the  larva.%  sometimes,  however,  naked,  in  wliicb 
case  the  wings  and  the  legs  are  visible,  and  are  fomid  to  be 
more  or  less  free  or  miconfined. 

The  two-winged  insects,  though  mostly  of  moderate  or  small 
size,  are  not  only  very  numerous  in  kinds  or  species,  but  also  ex- 
tremely abundant  in  individuals  of  the  same  kind,  often  appearing 
in  swarms  of  countless  multitudes.  Flies  arc  destined  to  live 
wholly  on  liquid  food,  and  are  therefore  provided  with  a  proboscis, 
enclosing  hard*and  sharp-pointed  darts,  instead  of  jaws,  and  fitted 
for  piercing  and  sucking,  or  ending  with  soft  and  fleshy  lips  for 
lapping.  In  our  own  persons  we  suffer  much  from  the  sharp 
suckers  and  bloodthirsty  propensities  of  gnats  and  mosquitoes 
(CSd%cida:)y  and  also  from  those  of  certain  midges  (CercUopogon 
and  Simuiium),  including  the  tormenting  black-flies  {SimuUum 
mohstum)  of  this  country.  The  larvflc  of  these  insects  live  in 
stagnant  water,  and  subsist  on  minute  aquatic  animals.  Horse- 
flies and  the  golden-eyed  forest-flies  (Tabanidie)^  whose  larv» 
live  in  the  ground,  and  the  stinging  stable-flies  {Stomoxy$)y  which 
closely  resemble  common  house-flics,  and  in  the  larva;  state  live 
in  dung,  attack  both  man  and  animals,  goading  the  latter  some- 
times almost  to  madness  by  their  severe  and  incessant  punctures. 
The  winged  horse-ticks  (/lippobosca),  the  bird-flies  (Omitliomyia:)^ 
tlie  wingless  sheepticks  (Melophagt),  and  the  spider-flies  (Ayrfe- 
ribia)^  and  bee-lice  (JJrauUe),  which  are  also  destitute  of  wings, 
arc  truly  parasitical  in  their  habits,  and  pass  their  whole  lives 
upon  the  skin  of  animal*.  ]k)t-flies,  or  gad-flies  ((Eitrida),  as 
they  are  sometimes  called,  a[)pear  to  take  no  food  while  in  the 
winged  state,  and  are  destitute  of  a  probosc*is ;  the  nourishment 
obtained  by  tlieir  hir\'a%  which,  as  is  well  known,  live  in  the  bodies 
of  horses,  cattle,  sheep,  and  other  luiinuds,  being  suiTicient  to  last 
these   insects  during  the  rt*st  of  their  lives.     Some  ilies,  tliough 


TWO-WINGED    INSECTS.  17 

apparently  harmless  in  the  wmged  state,  deposit  their  eggs  on 
plants,  on  the  juices  of  which  their  young  suhsist,  and  are  often- 
times productive  of  immense  injury  to  vegetation  ;  among  these 
the  most  notorious  for  their  depredations  are  the  gall-gnats 
(^Cecidomyi<E)y  including  the  wheat-fly  and  Hessian  fly,  the  root- 
eating  maggots  of  some  of  the  long-legged  gnats  (Tipula),  those 
of  the  flower-flies  {Anthomf/ue)^  and  the  two-winged  gall-flies  and 
fruit-flies  (  Ortalides),  To  this  list  of  noxious  flies  are  to  he  added 
the  common  house-flies  (Mtuca),  which  pass  through  the  maggot 
state  in  dung  and  other  filth,  the  hlue-hottle  or  hlow-flie:^,  and 
meat-flies  {LuciUie  and  Caliiphara),  together  with  the  maggot- 
producing  or  viviparous  flesh-flics  {Sarcophaga  and  Ot^namyi€e), 
whos^e  maggots  live  in  flesh,  the  cheese-fly  (Piopkila),  the  parent 
of  the  well-known  skippers,  and  a  few  others  that  in  the  larva  state 
attack  our  household  stores. 

Some  flies  are  harmless  in  all  their  states,  and  many  are  emi- 
nently useful  in  various  ways.  Even  the  common  house-flies,  and 
flesh-flies,  together  with  others  for  which  no  names  exist  in  our 
language,  render  important  services  hy  feeding  while  larvas  upon 
dung,  carrion,  and  all  kinds  of  fllth,  by  which  means,  and  by 
similar  services  rendered  by  various  tribes  of  scavenger-beetles, 
these  offensive  matters  speedily  disappear,  in.^tead  of  remaining 
to  decay  slowly,  thereby  tainting  the  air  and  rendering  it  unwhole- 
some. Those  whose  larvae  live  in  stagnant  water,  such  as  gnats 
{Culictda),  feather-homed  gnats  (Chironomus,  &c.),  the  soldier- 
flies  (Stratiom^foda),  the  rat-tailed  flies  (ffeiophiiut),  &c.,  &c.,  tend 
to  prevent  the  water  from  becoming  putrid,  by  devouring  the  de- 
cayed animal  and  vegetable  matter  it  contains.  The  maggots  of 
some  flies  (MycetophUtB  and  various  Afuscada)  live  in  mush- 
rooms, toadstools,  and  similar  excrescences  growing  on  trees ; 
those  of  others  (Sargi,  Xyhphaffid4By  Atiltda,  Thereva,  Milesia^ 
XyloUB^  Borhori,  &C.,  ^.),  in  rotten  wood  and  liark,  thereby  join- 
ing with  the  grubs  of  certain  beetles  to  hasten  the  removal  of 
these  dead  and  useless  substances,  and  make  room  for  new  and 
more  vigorous  vegetation.  Some  of  these  wood-eating  insects  with 
others,  when  transformed  to  flies,  (AsiliaLg  [Plate  L  Fig.  4,  Ai»ilus 
K«tuans],  Rhagionida,  Dolichopidtt^  and  Xy^hagida^)  prey  on 
other  insects.     Some  {Syrphidct)^   though  not  predaceoos  them- 
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selves  in  the  winged  state,  deposit  their  eggs  among  plant-lice, 
upon  the  blood  of  which  their  young  afterwards  subsist  Many 
(Conopid^B,  excluding  Stemoxys,  Tachirutj  Ocypter<B,  Phora,  Sec) 
lay  their  eggs  on  caterpillars,  and  on  various  other  larvae,  within 
the  bodies  of  which  the  maggots  hatched  from  these  eggs  live  till 
they  destroy  their  victims.  And  finally  others  {AtUhraeidiE  and 
VoluceUa)  drop  their  eggs  in  the  nests  of  insects,  whose  offspring 
are  starved  to  death,  by  being  robbed  of  their  food  by  the  off- 
spring of  these  cuckoo-flies.  Besides  performing  their  various 
appointed  tasks  in  the  economy  of  nature,  flies,  and  other  insects, 
8ubser\'e  another  highly  important  purpose,  for  which  an  all-wise 
Providence  has  designed  them,  namely,  that  of  furnishing  food 
to  numerous  other  animals.  Not  to  mention  the  various  kinds  of 
insect-eating  quadrupeds,  such  as  bats,  moles,  and  the  like,  many 
birds  live  partly  or  entirely  on  insects.  The  finest  song-birds, 
nightingales  and  thrushes,  feast  with  the  highest  relish  on  maggots 
of  all  kinds,  as  well  as  on  flies  and  other  insects,  while  the  warblers, 
vireos,  and  especially  the  fly-catchers  and  swallows,  devour  these 
two-winged  insects  in  great  numbers. 

The  seven  foregoing  orders  constitute  very  natural  groups, 
relatively  of  nearly  equal  imix)rtance,  and  sufficiently  distinct 
from  each  other,  but  connected  at  different  points  by  various 
resemblances.  It  is  impossible  to  show  the  mutual  relations 
of  these  orders,  when  they  are  arranged  in  a  continuous  se- 
ries, but  these  can  be  better  expressed  and  understood  by 
grouping  the  orders  together  in  a  cluster,  so  that  each  order 
shall  come  in  contact  with  several  others. 

Besides  these  seven  orders,  there  are  several  smaller 
groups,  which  some  naturalists  have  tliought  proper  to  raise 
to  the  rank  of  independent  orders.  Upon  the  principal  of 
these  a  few  remarks  will  now  be  made. 

The  little  order  Strepsiptera  of  Kirby,  or  Rhipiptera  of 
Latreille,  consists  of  certain  minute  insects,  which  undergo 
their  transformations  within  the  bodies  of  bees  and  wasps. 
One  of  them,  the  XenoB  Peckii^  was  discovered  by  Professor 
Peck  in  the  common  brown  wasp  (^PolUtes  fuscaia)  of  this 
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country.  The  larva  is  maggot-like,  and  lives  between  the 
rings  of  the  back  of  the  wasp ;  the  pupa  resembles  that  of 
some  flics,  and  is  cased  in  the  dried  skin  of  the  larva.  The 
females  never  acquire  wings,  and  never  leave  the  bodies  of 
the  bees,  or  wasps  into  wliich  they  penetrate  while  yoimg. 
The  males,  in  the  adult  state,  have  a  pair  of  short,  narrow, 
and  twisted  members,  instead  of  fore-wings,  and  two  very 
large  hind-wings,  folded  lengthwise  like  a  fen.  The  mouth 
is  provided  with  a  pair  of  slender,  sharp-pointed  jaws,  better 
adapted  for  piercing  than  for  biting.  It  is  very  difficult  to 
determine  the  proper  place  of  these  insects  in  a  natural  ar- 
rangement. Latreille  puts  them  between  the  Lepidoptera  and 
Diptera,  but  tliinks  them  most  nearly  aUied  to  some  of  the 
Hymenoptera.^ 

The  flea  tribe  (^Pulicidce)  was  placed  among  the  bugs,  or 
Hemiptera,  by  Fabricius.  It  constitutes  the  order  Aptera 
of  Leach,  Siphonaptera  of  Latreille,  and  Aphaniptera  of 
Kirby.  Fleas  are  destitute  of  wings,  in  the  place  whereof 
there  are  four  httle  scales,  pressed  closely  to  the  sides  of 
their  bodies ;  their  mouth  is  fitted  for  suction,  and  provided 
with  several  lancet>-like  pieces  for  making  punctures;  they 
undergo  a  complete  transformation ;  their  larvae  are  worm- 
like and  without  feet;  and  their  pupae  have  the  legs  free. 
These  insects,  of  which  there  are  many  difierent  kinds,  are 
intermediate  in  their  characteristics  between  the  Hemiptera 
and  the  Diptera,  and  seem  to  connect  more  closely  these 
two  orders. 

The  earwigs  (^Forficuladce)^  of  which  also  there  are  many 
kinds,  were  placed  by  Linnaeus  in  the  order  Coleoptera,  but 
most  naturalists  now  include  them  among  the  Orthoptera; 
indeed,  they  seem  to  be  related  to  both  orders,  but  most 


P  Systematic  authors  now  consider  the  order  of  Strepsiptera  as  simply  a  fam- 
At,  though  a  yerj  aberrant  one,  of  Coleoptera.  It  is  placed  after  the  Rhipipho- 
ridas,  under  the  name  Stylopida?,  from  its  principal  genus,  Stylops,  which  is  par- 
■•itic  in  certain  genera  of  bees ;  a  species  of  this  genus  has  been  discovered  in 
No?a  Scotia,  and  will  probably  be  found  hereafter  in  New  England.  —  Lkc] 
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closely  to  the  Orthoptera,  with  which  they  agree  in  their 
partial  transformations,  and  active  pupse.  They  form  the 
little  order  Dermaptera  of  Leach,  or  Euplexoptera  of 
Westwood. 

The  spider-flies,  bird-flies,  sheep-tick,  Ac.  (^Hippol^icadcB)^ 
which,  with  Latreille  and  others,  I  have  retained  among  the 
Diptera,  form  the  order  Homaloptera  of  Leach,  and  the 
English  entomologists. 

The  May-flies,  or  case-flies  (^Phryganeadce)^  have  been 
separated  from  the  Neuroptera ;  and  constitute  the  order 
Trichoptera  of  Kirby.  Latreille  and  most  of  the  natu- 
ralists of  the  continent  of  Europe  still  retain  them  in 
Neuroptera,  to  which  they  seem  properly  to  belong. 

The  Hirips  tribe  consists  of  minute  insects  more  closely 
allied  to  Hemiptera  than  to  any  other  order,  but  resembling 
in  some  respects  the  Orthoptera  also.  It  forms  the  little 
order  Thysaxoptera  of  Haliday  ;  but  I  propose  to  leave  it, 
as  Latreille  has  done,  among  the  Hemiptera. 

The  English  entomologists  separate  from  Hemiptera  the 
cicadas  or  harvest-flies,  lantern-flies,  frog-hoppers,  plant-lice, 
bark-lice,  Ac,  under  the  name  of  Homoptera  ;  but  these 
insects  seem  too  nearly  to  resemble  the  true  Hemiptera  to 
warrant  the  separation. 

Burmeister,  a  Prussian  naturalist,  has  subdivided  the  Neur 
roptera  into  the  orders  Neuroptera  and  Dictyotoptera, 
the  latter  to  include  the  species  which  undergo  only  a  partial 
transformation.  If  Hemiptera  is  to  be  subdivided,  as  above 
mentioned,  then  this  division  of  Neuroptera  will  be  justifiable 
also. 

Objections  have  often  been  raised  against  the  study  of 
natural  history,  and  many  persons  have  been  discouraged 
from  attempting  it,  on  account  of  the  formidable  array  of 
scientific  names  and  tenns  which  it  presents  to  the  beginner ; 
and  some  men  of  mean  and  contracted  minds  have  made 
themselves  merry  at  the  expense  of  naturalists,  and  liave 
sought  to  bring  the  writings  of  the  latter  into  contempt,  b&- 
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cause  of  the  scientific  language  and  names  they  were  obliged 
to  employ.  Entomology,  or  the  science  that  treats  of  insects, 
abounds  in  such  names  more  than  any  other  branch  of  natu- 
ral history ;  for  the  different  kinds  of  insects  very  far  out- 
number the  species  in  every  class  of  the  animal,  vegetable, 
and  mineral  kingdoms.  It  is  owing  to  this  excessive  number 
of  species,  and  to  the  small  size  and  unobtrusive  character 
of  many  insects,  that  comparatively  very  few  have  received 
any  common  names,  either  in  our  own,  or  in  other  modem 
tongues ;  and  hence  most  of  those  that  have  been  described 
in  works  of  natural  history  are  known  only  by  their  scientific 
names.  The  latter  have  the  advantage  over  other  names  in 
being  intelHgible  to  all  well-educated  persons  in  all  parts  of 
the  workl ;  while  the  common  names  of  animals  and  plants 
in  our  own  and  other  modem  languages  are  very  limited  in 
their  application,  and  moreover  are  often  misapplied. 

For  example,  the  name  weevil  is  given,  in  this  country,  to 
at  least  six  different  kinds  of  insects,  two  of  which  are  moths, 
two  are  flies,  and  two  are  beetles.  Moreover,  since  nearly 
four  thousand  species  of  weevils  have  actually  been  scientifi- 
caUy  named  and  described,  when  mention  is  made  of  "  the 
weevil,"  it  may  well  be  a  subject  of  doubt  to  which  of  these 
four  thousand  species  the  speaker  or  writer  intends  to  refer ; 
whereas,  if  the  scientific  name  of  the  species  in  question  were 
made  known,  this  doubt  would  at  once  be  removed.  To  give 
each  of  these  weevils  a  short,  appropriate,  significant,  and 
purely  English  name,  would  be  very  difficult,  if  not  impos- 
^  sible,  and  there  would  be  great  danger  of  overburdening  the 
memory  with  such  a  number  of  names  ;  but,  by  means  of  the 
ingenious  and  simple  method  of  nomenclature  invented  by 
Linnaeus,  these  weevils  are  all  arranged  under  three  hundred 
and  fifty-five  generical,  or  surnames,  requiring  in  addition 
only  a  small  number  of  different  words,  like  christian  names, 
to  indicate  the  various  species  or  kinds.  There  is  oftentimes 
a  great  convenience  in  the  use  of  single  coUective  terms  for 
groups  of  animals  and  plants,  whereby  the  necessity  for  enu- 
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merating  all  the  individual  contents  or  the  characteristics  of 
tliese  groups  is  avoided.  Thus  the  single  word  Huminantia 
stands  for  caiuels,  lamas,  giraffes,  deer,  antelopes,  goats,  sheep, 
and  kine,  or  for  all  the  hoofed  (quadrupeds  which  ruminate 
or  chew  the  cud,  and  have  no  front  teetli  in  the  upper  jaw ; 
Lepidoptera  includes  all  the  various  kinds  of  butterflies,  liawk- 
motlis,  and  millers  or  moths,  or  insects  lia>'ing  wings  covered 
with  bratmy  scales,  and  a  spiral  tongue  instead  of  jaws,  and 
whose  young  ap|)ear  in  the  form  of  caterpillars.  It  would  be 
difHcult  to  find  or  invent  any  single  English  words  which 
would  be  at  once  so  convenient  and  so  exjiressive.  This, 
therefore,  is  an  additional  reason  why  scientific  names  ought 
to  be  preferred  to  all  others,  at  least  in  works  of  natural  his- 
tor}%  where  it  is  highly  im|M)rtant  that  the  objects  described 
shoidd  have  names  that  are  short,  significant  in  tliemselves, 
and  not  liable  to  1x3  mistaken  or  misapplied. 

Tliere  is  no  art,  profession,  trade,  or  occupation,  which  can 
be  taught  or  learned  without  the  use  of  technical  words  or 
phrases  belonging  to  each,  and  which,  to  the  inexperienced 
and  untaught,  are  as  imintelligible  as  the  terms  of  science. 
It  is  not  at  all  more  difficult  to  learn  and  rememl)er  the  latter 
tlian  tlie  fonner,  when  the  attention  has  been  properly  given 
to  the  subject.  The  seaman,  the  farmer,  and  the  mechanic 
soon  become  familiar  with  the  names  and  phrases  peculiar  to 
tlieir  sevend  callings,  uncouth,  and  without  apparent  signifi- 
cation, as  many  of  them  are.  So,  too,  the  terms  of  science 
lose  their  forbidding  and  mysterious  api)earance  and  sound 
by  tlie  freijuency  of  their  recurrence,  and  finally  become  as , 
Iiarmonioas  to  the  ear,  as  they  are  clear  and  definite  in  their 
application. 
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CHAPTER    II. 

COLEOPTEBA. 

Beetles.  —  ScARABjnAKS.  —  Ground-Beetles.  —  Tree-Beetles.  —  Cock- 
CHAFERS   OR   Mat-Beetles.  —  Flower-Bbrtles.  —  Stag-Beetles.  —  Bu- 

PRB8TLAJI8,  OR  SaW-HORNED  BoRERS.  —  SpRIMO-BeBTLES.  — TiMBER-BeETLES. 

—  Weevils.  —  Cylindrical  Bark-Beetles.  —  CAPiacoRSf-BEBTLESf  or 
Long-horned  Borers.  —  Leaf-Beetles.  —  Criocerians.  —  Leaf-mining 
Bkxtlss.  —  Tortoisk-Bbbtlbs.  —  Chrysomelians.  —  Cavtiiarides. 

THE  wings  of  beetles  are  covered  and  concealed  by  a  pair 
of  homy  cases  or  shells,  meeting  in  a  straight  line  on 
the  top  of  the  back,  and  usually  having  a  Uttle  triangular  or 
semicircular  piece,  called  the  scutel,  wedged  between  their 
bases.  Hence  the  order  to  which  these  insects  belong  is 
called  CoLEOPTERA,  a  word  signifying  wings  in  a  sheath. 
Beetles*  are  biting-insects,  and  are  provided  with  two  pairs 
of  jaws  moving  sidcwise.  Their  young  are  grubs,  and  un- 
dergo a  complete  transformation  in  coming  to  maturity. 

At  the  head  of  this  order  Linnaeus  placed  a  group  of 
insects,  to  which  he  gave  the  name  of  Scarab^us.  It 
includes  the  largest  and  most  robust  animals  of  the  beetle 
kind,  many  of  them  remarkable  for  the  singularity  of  their 
shape,  and  the  formidable  horn-like  prominences  with  which 
they  are  Aimished,  —  together  with  others,  which,  though 
they  do  not  present  the  same  imposing  appearance,  require 
to  be  Qoticed,  on  account  of  the  injury  sustained  by  vegeta- 
tion from  their  attacks.  An  immense  number  of  Scaraba> 
lans  (ScabaRiEID^),  as  they  may  be  called,  are  now  known, 
differing  greatly  from  each  other,  not  only  in  structure,  but 

*  Beetle,  in  old  En^ish,  bttl,  b^  or  bUei,  means  a  biter,  or  insect  that  bites. 
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in  their  habits  in  the  larva  and  adult  states.  They  are  all 
easily  distinguished  by  their  short  movable  horns,  or  anten- 
na?, ending  with  a  knob,  comj)osed  of  tlu'ee  or  more  leaf-like 
pieces,  which  open  like  the  petals  of  a  flower-bud.  Another 
feature  that  they  possess  in  common  is  the  projecting  ridge 
(^dt/jmiis^  of  the  forehead,  which  extends  more  or  less  over 
the,  face,  Hke  tlie  visor  or  brim  of  a  cap,  and  beneath  the 
sides  of  this  visor  the  antennae  are  implanted.  Moreover, 
the  legs  of  these  beetles,  particularly  the  first  pair,  are  fitted 
for  digging,  being  deeply  notched  or  furnished  with  several 
strong  teeth  on  the  outer  edges  ;  and  the  feet  are  five-jointed. 
This  verj'  extensive  family  of  insects  is  sulxUvided  into  sev- 
eral smaller  groujxs,  each  composed  of  beetles  distinguished 
by  various  ])eculiarities  of  structure  and  habits.  Some  live 
mostly  upon  or  beneath  the  surface  of  tlie  earth,  and  were, 
tlierefore,  called  ground-beetles  by  De  Geer;  some,  in  their 
wingc»d  state,  are  fomid  on  trees,  the  leaves  of  wliich  they 
devour,  —  they  are  the  tree-beetles  of  the  same  author ;  and 
others,  during  the  same  period  of  their  lives,  frequent  flowers, 
and  are  called  flower-beetles.  The  ground-beetles,  including 
the  earth-bon»rs  (^Givtnqndiv)^  and  dung-beetles  (^C(^ididcB 
and  Apliodiadije)^  which,  in  all  their  states,  are  found  in  excre- 
ment, the  skin-beetles  ( Tro(/id(e)^  which  inhabit  dried  animal 
substances,  and  the  gigantic  Ilercules-beetles  (^Di/na»tidcf)y 
wliich  live  in  rotten  wood  or  beneath  old  dung-heaps,  must 
be  pjissed  over  without  further  comment.  The  otlier  groups 
contain  insects  that  are  verj'  injurious  to  vegetation,  and 
therefore  rcijuire  to  be  more  particularly  noticed. 

One  of  the  most  common,  and  the  most  beautiful  of  the 
tree-lK»etles  of  this  countrj*,  is  the  Areoda  lanit^era^  or  woolly 
ArcHKia,  sometimes  also  called  the  goldsmith-beetle  (Plate 
II.  Fig.  20).  It  is  alxmt  nine  tenths  of  an  inch  in  length, 
broad  oval  in  sliape,  of  a  lemon-yellow  color  above,  glittering 

[<  ArtoJa  htnigtra,  now  called  OdaljMi  lanujtra  ;  the  genuA  Cotalpn,  ettmblithed 
by  BunneiAter,  ditrent  fmiu  the  true  Areoda  by  not  having  the  liut  joint  of  Um 
Ur»i  armed  beneath  with  au  angular  prujectiou. —  Lkc] 
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like  burnished  gold  on  the  top  of  the  head  and  thorax ;  the 
underside  of  the  body  is  copper-colored,  and  thickly  cov- 
ered with  whitish  wool ;  and  the  legs  are  brownish  yellow, 
or  brassy,  shaded  with  green.  These  fine  beetles  be^n  to 
appear  in  Massachusetts  about  the  middle  of  May,  and  con- 
tinue generally  till  the  twentieth  of  June.  In  the  morning 
and  evening  twilight  they  come  forth  from  their  retreats, 
and  fly  about  with  a  humming  and  rustling  sound  among 
the  branches  of  trees,  the  tender  leaves  of  which  they  de- 
vour. Pear-trees  are  particularly  sul^ect  to  their  attacks, 
but  the  elm,  hickory,  poplar,  oak,  and  probably  also  other 
kinds  of  trees,  are  frec[uented  and  injured  by  them.  During 
the  middle  of  the  day  they  remain  at  rest  upon  the  trees, 
clinging  to  the  undersides  of  the  leaves,  and  endeavor  to 
conceal  themselves  by  drawing  two  or  three  leaves  together, 
and  holding  them  in  this  position  with  their  long  unequal 
claws.  In  some  seasons  tliey  occur  in  profusion,  and  then 
may  be  obt^ned  in  great  quantities  by  shaking  the  young 
trees  on  which  they  are  lodged  in  tlie  daytime,  as  they  do  not 
attempt  to  fly  when  tlius  disturbed,  but  fall  at  once  to  the 
ground.  The  larvae  of  these  insects  are  not  known ;  prob- 
ably they  hve  in  the  ground  upon  the  roots  of  plants.  The 
group  to  which  the  goldsmith-beetle  belong  may  be  called 
Rutilians  (RuTiUD.fi),  from  Butela,  or  more  correctly  RutUa, 
signifying  shining,  the  name  of  the  principal  genus  included 
in  it.  The  Rutilians  connect  the  ground-beetles  with  the  tree- 
beetles  of  the  following  group,  having  the  short  and  robust 
le^  of  the  former,  with  the  leaf-eating  habits  of  the  latter. 

The  spotted  Pehdnota,  Pelidnota  pune- 
tata  (Fig.  9),  is  also  arranged  among  the 
Rutilians.  This  large  beetle  is  found  on 
the  cultivated  and  wild  grape-vini 
times  in  great  abundance,  during  the 
months  of  July  and  August.  It  is  of  an 
oblong  oval  shape,  and  about  an  inch 
long.     The  wing-covers  are  tile-colored, 
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or  (lull  brownish-yellow,  with  three  distinct  black  dots  on 
each  ;  the  thorax  is  darker  and  slightly  bronzed,  with  a  black 
dot  on  each  side ;  the  Ixxly  beneath,  and  the  legs,  are  of  a 
deep  bronzed  green  color.  These  beetles  fly  by  day;  but 
may  also  be  seen  at  the  same  time  on  the  leaves  of  the  grape, 
which  are  their  only  food.  They  sometimes  prove  very  injur 
rious  to  the  vine.  The  only  method  of  destroying  them  is 
to  picjk  them  off  by  hand  and  crash  them  under  foot.  The 
lar\'se  live  in  rotten  wood,  such  as  the  stumps  and  roots  of 
dead  trees ;  and  do  not  (lifter  essentially  fix)m  those  of  other 
Scaral>a;ians. 

Among  the  tree-beetles,  those  commonly  called  dors,  cha^ 
ers,  May-bugs,  and  rose-bugs,  are  the  most  interesting  to  the 
farmer  and  gardener,  on  account  of  their  extensive  ravages, 
both  in  the  winged  and  larva  states.  They  were  included  by 
Fabricius  in  the  geinis  Melolontha^  a  word  used  by  the  ancient 
(f  ret»ks  to  distinguish  the  same  kind  of  insects,  which  were 
sup|>osed  by  them  to  be  prcxluccxl  from  or  with  the  flowers 
of  apple-trets,  as  the  name  itself  hnplies.  These  beetles, 
together  with  many  others,  for  which  no  common  names  exist 
in  our  langiuige,  are  now  united  in  one  family  called  Melo- 
liONTHAD.K,  or  Melolontliiaus.  The  following  are  the  general 
characters  of  these  insects.  The  Ixxly  is  oblong  oval,  con- 
vex, and  gt»nerally  of  a  brownish  color ;  the  antennae  are  nine 
or  mort»  commonly  ten  jointinl,  the  knob  is  much  longer  in 
the  mall's  than  in  the  femalcjs,  and  ccmsists  generally  of  three 
leat-like  pieces,  sometimes  of  a  greater  number,  which  open 
and  sluit  like  the  leaves  of  a  l>ook ;  the  >'isor  is  short  and 
wide  ;  tlie  u|»|kt  jaws  are  iiirnished  at  the  hxsQ  on  the  inner 
side  witli  an  oval  space,  cross(»d  l)y  ridges,  like  a  millstone, 
for  grinding ;  the  tliorax  is  tmnsversely  s<iuare,  or  nearly  so ; 
the  wing-cases  do  not  cover  the  whole  of  the  Ixxly,  the  hinder 
extremity  of  which  is  exposi^l ;  the  legs  are  rather  long,  tlie 
first  pair  anned  extenially  with  two  or  tlirei»  teeth ;  and  the 
claws  are  notche<l  lx»neath,  or  are  split  at  the  end  Hke  the 
nil>  of  a  |x»n.     Tlie  jMiwei'fiil  and  horny  Jaws  are  admirably 
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fitted  for  cutting  and  grinding  the  leaves  of  plants,  upon 
which  these  beetles  subsist ;  their  notched  or  double  claws 
support  them  securely  on  the  foliage ;  and  their  strong  and 
jagged  fore-legs,  being  formed  for  digging  in  the  ground, 
point  out  the  place  of  their  transformations. 

The  habits  and  transformations  of  the  common  cockchafer 
of  Europe  have  been  carefully  observed,  and  will  serve  to 
exemplify  those  of  the  other  insects  of  this  &milj,  which,  as 
fiir  as  they  are  known,  seem  to  be  nearly  the  same.  This 
insect  devours  the  leaves  of  trees  and  shrubs.  Its  duration 
in  the  perfect  state  is  very  short,  each  individual  living  only 
about  a  week,  and  the  species  entirely  disappearing  in  the 
course  of  a  month.  After  the  sexes  have  paired,  the  males 
perish,  and  the  females  enter  the  earth  to  the  depth  of  six 
inches  or  more,  making  their  way  by  means  of  the  strong 
teeth  which  arm  the  fore-legs ;  here  they  deposit  their  eggs, 
amounting,  according  to  some  writers,  to  nearly  one  hundred, 
or,  as  others  assert,  to  two  hundred  fi'om  each  female,  which 
are  abandoned  by  the  parent,  who  generally  ascends  again  to 
the  surface,  and  perishes  in  a  short  time. 

From  the  ^gs  are  hatched,  in  the  space  of  fourteen  days, 
little  whitish  grubs,  each  provided  with  six  legs  near  the 
head,  and  a  mouth  furnished  with  strong  jaws.  When  in  a 
state  of  rest,  these  grubs  usually  curl  themselves  in  the  shape 
of  a  crescent.  They  subsist  on  the  tender  roots  of  various 
plants,  conunitting  ravages  among  these  vegetable  substances, 
on  some  occasions  of  the  most  deplorable  kind,  so  as  totally 
to  disappoint  the  best-founded  hopes  of  the  husbandman. 
During  the  summer  they  live  under  the  thin  coat  of  vegeta- 
ble mould  near  the  surfece,  but,  as  winter  approaches,  they 
descend  below  the  reach  of  frost,  and  remain  torpid  until  the 
succeeding  spring,  at  which  time  they  change  their  skins,  and 
reascend  to  the  surfece  for  food.  At  the  close  of  their  third 
smnmer  (or,  as  some  say,  of  the  fourth  or  fifth)  they  cease 
eating,  and  penetrate  about  two  feet  deep  into  the  earth ; 
there,  l>y  its  motions  fruui  side  to  side,  each  grub  fonns  an 
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oval  cavity,  which  is  lined  by  some  glutinous  substance 
thrown  from  its  mouth.  In  tliis  cavity  it  is  changed  to  a 
pupa  by  casting  off  its  skin.  In  tliis  state,  the  legs,  luitennae, 
and  wing-cases  of  the  future  beetle  are  visible  tlirough  the 
transparent  skin  which  envelops  them,  but  appear  of  a  yel- 
lowisli-white  color;  and  thus  it  remains  until  the  month  of 
February,  when  tlie  tliin  film  which  encloses  the  body  is  rent, 
and  three  months  afterwards  tlie  perfected  beetle  digs  its  way 
to  the  surface,  from  which  it  finally  emerges  during  the  night. 
According  to  Kirby  and  Spence,  the  grubs  of  the  cockchafer 
sometimes  destroy  whole  acres  of  grass  by  feeding  on  its 
roots.  They  undermine  the  richest  meadows,  and  so  loosen 
the  turf  that  it  will  roll  up  as  if  cut  by  a  turfing  spade.  They 
do  not  confine  themselves  to  grass,  but  eat  the  roots  of  wheat, 
of  other  grains,  and  also  those  of  yoimg  trees.  About  seventy 
years  ago,  a  farmer  near  Norwich,  in  England,  suffered  much 
by  tliem,  and,  with  his  man,  gathered  eighty  bushels  of  the 
beetles.  In  the  year  1785  many  provinces  in  France  were 
so  ravaged  by  them,  that  a  premium  was  offered  by  govern- 
ment for  the  best  mode  of  destroying  them.  The  Society  of 
Arts  in  London,  during  many  years,  held  forth  a  premium 
for  the  best  account  of  tliis  insect,  and  the  means  of  check- 
ing its  ravages,  but  without  having  produced  one  successful 
*  claimant. 

In  their  winged  state,  these  beetles,  with  several  otiier 
species,  act  as  conspicuous  a  \rart  in  injuring  the  trees  as 
the  grubs  do  in  destroying  the  herbage.  During  the  month 
of  May  they  come  forth  from  the  ground,  whence  tliey  have 
received  the  name  of  May-bugs,  or  May-beetles.  They  \isss 
the  greater  part  of  the  day  upon  trees,  clinging  to  the  under- 
sides of  the  leaves,  in  a  state  of  repose.  As  soon  as  evening 
ap{>roaches,  they  lx*gin  to  buzz  about  among  tlie  branches, 
and  continue  on  the  wing  till  towards  midnight.  In  tlieir 
droniiit;  flight  they  move  very  irregularly,  darting  hitlier  and 
thither  with  an  uncertain  aim,  hitting  against  objects  in  their 
way  with  a  fon^e  tliat  ofleu  causes  them  to  fall  to  tlie  ground. 
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They  firequently  enter  houses  in  the  night,  apparently  attract- 
ed, as  well  as  dazzled  and  bewildered,  by  the  lights.  Their 
vagaries,  in  which,  without  having  the  power  to  harm,  they 
seem  to  threaten  an  attack,  have  caused  them  to  be  caUed 
dors,  —  that  is,  darers ;  while  their  seeming  blindness  and 
stupidity  have  become  proverbial,  in  the  expressions,  "  blind 
as  a  beetle,"  and  "  beetle-headed," 

Besides  the  leaves  of  finiit-trees,  they  devour  those  of 
various  forest-trees  and  shrubs,  with  an  avidity  not  much 
less  than  that  of  the  locust,  so  that,  in  certain  seasons,  and 
in  particular  districts,  they  become  an  oppressive  scourge, 
and  the  source  of  much  misery  to  the  inhabitants.  MoufTet 
relates  that,  in  the  year  1574,  such  a  number  of  them  fell 
into  the  river  Severn  as  to  stop  the  wheels  of  the  water-mills ; 
and,  in  the  Philosophical  Transactions,  it  is  stated,  that  in 
the  year  1688  they  filled  the  hedges  and  trees  of  Galway, 
in  such  infinite  numbers  as  to  cling  to  each  other  like  bees 
when  swarming ;  and,  when  on  the  wing,  darkened  the  air, 
annoyed  travellers,  and  produced  a  sound  like  distant  drums. 
In  a  short  time  the  leaves  of  all  the  trees,  for  some  miles 
round,  were  so  totally  consumed  by  them,  that  at  midsummer 
the  country  wore  the  aspect  of  the  depth  of  winter. 

Another  chafer,  Anomala  vitis  F.  is  sometimes  exceedingly 
injurious  to  the  vine.  It  prevails  in  certain  provinces  of 
France,  where  it  strips  the  vines  of  their  leaves,  and  also 
devours  those  of  the  willow,  poplar,  and  fruit-trees. 

The  animals  and  birds  appointed  to  check  the  ravages  of 
these  insects  are,  according  to  Latreille,  the  badger,  weasel, 
marten,  bats,  rats,  the  common  dung-hill  fowl,  and  the  goat- 
sucker or  nightrhawk.  To  this  list  may  be  added  the  com- 
mon crow,  which  devours  not  only  the  perfect  insects,  but 
their  larvae,  for  which  purpose  it  is  ofien  observed  to  follow 
the  plough.  In  "  Anderson's  Recreations  "  it  is  stated,  that 
**  a  cautious  observer,  having  found  a  nest  of  five  young  jays, 
remarked  that  each  of  these  birds,  while  yet  very  young, 
consumed  at  least  fifteen  of  these  full-sized  grubs  in  one  day, 
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and  of  course  would  require  many  more  of  a  smaller  size. 
Say  tliat,  on  an  average  of  sizes,  they  consumed  twenty 
apiece,  tliese  for  the  five  make  one  hundred.  Each  of  the 
parents  consume  say  fiAy ;  so  that  the  pair  and  fiunily  devour 
two  Imndred  every  day.  This,  in  three  montlis,  amounts  to 
twenty  thousand  in  one  season.  But  as  tlie  grub  continues 
in  that  state  four  seasons,  this  single  pair,  with  their  family 
alone,  without  reckoning  tlieir  descendants  after  the  first 
year,  would  destroy  eighty  thousand  grubs.  Let  us  suppose 
that  tlie  half,  namely,  forty  thousand,  are  females,  and  it  is 
known  that  they  usually  lay  about  two  hundred  eggs  each, 
it  will  appear,  that  no  less  tlian  eight  millions  have  been 
destroyed,  or  prevented  fix>m  being  hatched,  by  the  labors  of 
a  single  family  of  jays.  It  is  by  reasoning  in  this  way,  that 
we  k^arn  to  know  of  what  importance  it  is  to  attend  to  the 
economy  of  nature,  and  to  be  cautious  how  we  derange  it  by 
our  short-sighted  and  fiitile  operations."  Our  own  country 
abounds  with  insect-eating  beasts  and  birds,  and  without 
doubt  the  more  than  abundant  Melolontha)  fonn  a  portion 
of  their  nourishment. 

We  have  several  Melolonthians  whose  injuries  in  tlie  perfect 

and  imib  state  approach  to  tliose  of  the  Eu- 

tHir    10 

ropean  cockchafer.  PhyHophaga  *  quercina  of 
Kno<»h,  the  May-l)eetle,  as  it  is  generally 
called  here,  is  our  common  8j)ecie8.  (Fig. 
10.)    It  is  of  a  chestnut-brown  color,  smooth, 

l)ut  finely  punctured,  that   is,  covered   with 

(   ^^^^   J     little  impressed  dots,  as  if  pricked  with  tlie 

point  of  a  neecUe ;  each  wing-case  has  two  or 

*  A  pMiii^  |>n>|M»«o<l  by  me  in  1H26.  It  MgniAefi  leaf-«ater.  Dejean  tabi«> 
quiMitly  cuIIimI  thi?*  ^'iiiis  Ancyimycha.^ 

( ■  The  pMiii-*  PhyUt^ikaya  wuj*  in«l<M»d  prr>|M)«iod  bv  Dr.  Hnrris  but  was  noC 
nrcotnpaniiMl  by  any  <leM*npti<m;  it  xww^X  thoroforo  yiohi  to  the  iiaiiio  Lachmmtemm 
of  \\o\n\  <h*MTilMM!  in  1S37.  linnneistor  has  inii»n>i>erly  nilopte<l  for  the  f^nu^  the 
nunu*  pvfn  by  l><>j«'un,  but  which  wa>  not  oanctittned  by  a  dvMTiption  until  1846. 
It  !■»  a  very  nnnnTouH  j;enn«,  and  many  «»f  the  >|»ccie>»  ruM.'nibk*  each  other  very 
oIoM'Iy.  —  Ltr. ) 
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tliree  slightly  elevated  longitudinal  lines  ;  the  breast  is  clothed 
with  yellowish  down.  The  knob  of  its  antennae  contains 
only  three  leaf-like  joints.  Its  average  length  is  nine  tenths 
of  an  inch.  In  its  perfect  state  it  feeds  on  the  leaves  of  trees, 
particularly  on  those  of  the  cherry-tree.  It  flies  with  a  hum- 
ming noise  in  the  night,  from  the  middle  of  May  to  the  end 
of  June,  and  frequently  enters  houses,  attracted  by  the  light. 
In  the  course  of  the  spring,  these  beetles  are  often  thrown 
from  the  earth  by  the  spade  and  plough,  in  various  states  of 
maturity,  5ome  being  soft  and  nearly  white,  their  supera- 
bundant juices  not  having  evaporated,  while  others  exhibit  the 
true  color  and  texture  of  the  perfect  insect.  The  grubs  de- 
vour the  roots  of  grass  and  of  other  plants,  and  in  many 
places  the  turf  may  be  turned  up  like  a  carpet  in  consequence 
of  the  destruction  of  the  roots.  The  grub*  is  a  white  worm 
with  a  brownish  head,  and,  when  ftdly  grown,  is  nearly  as 
thick  as  the  Uttle  finger.  It  is  eaten  greedily  by  crows  and 
fowls.  The  beetles  are  devoured  by  the  skunk,  whose  bene- 
ficial foraging  is  detected  in  our  gardens  by  its  abundant  ex- 
crement filled  with  the  wing-cases  of  these  insects. 

A  writer  in  the  "  New  York  Evening  Post "  says,  that  the 
beetles,  which  frequently  commit  serious  ravages  on  finiit- 
trees,  may  be  effectually  exterminated  by  shaking  them  from 
the  trees  every  evening.  In  this  way  two  pailftils  of  beetles 
were  collected  on  the  first  experiment;  the  number  caught 
regularly  decreased  until  the  fifth  evening,  when  only  two 
beetles  were  to  be  found.  The  best  time,  however,  for  shak- 
ing trees  on  which  the  May-beetles  are  lodged,  is  in  the 
morning,  when  the  insects  do  not  attempt  to  fly.  They  are 
most  easily  collected  in  a  clotli  spread  under  the  trees  to  re- 
ceive them  when  they  fall,  after  which  they  should  be  thrown 
into  boiling  water  to  kill  tliem,  and  may  then  be  given  as 
food  to  swine. 

♦  There  is  a  grub,  somewhat  resembling  this,  which  is  frequently  found  under 
old  manure-heaps,  and  is  commonly  called  muck-worm.  It  differs,  however,  in 
M)me  respects,  from  that  of  the  May-beetle,  or  dor-bnp,  and  is  transformed  to  a 
dung-beetle  called  Scarabasug  reUcUu  by  Mr.  Say. 
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Tliere  is  an  undescribed  kind  of  Phyllaphaga^  or  leafH»ter, 
called,  in  my  Catalo^e  of  the  Insects  of  M&ssachusetts,*  /ro- 
tema^  because  it  is  nearly  akin  to  tlie  quercina^  in  general 
appearance.  It  ditiers  from  the  latter,  however,  in  being 
smaller,  and  more  slender ;  the  punctures  on  its  thorax  and 
wing-covers  are  not  so  distinct,  and  the  three  elevated  lines 
on  the  latter  are  hardly  visible.  It  measures  tliirteen 
twentieths  of  an  inch  in  length.  This  beetle  may  be  seen 
in  the  latter  part  of  June  and  the  beginning  of  July.  Its 
habits  are  similar  to  tliose  of  the  more  abundant  May-beetle 
or  dor-bug. 

Another  common  PhyUophaga  has  been  described  by  Knoch 

and  Say,  under  the  name  of  hirticula  (Fig. 

,  »  11),  meaning  a  little  hairy.     It  is  of  a  bay- 

%,  ^  ^£  brown  color,  the  punctures  on  the  tlioraz 

Ij^fef^  are  larger   and  more  distinct  than  in  the 

J^^^L.  quercina^  and  on  each  wing-cover  are  three 

jf^^^HV         longitudinal  rows  of  short,  yellowish  hairs. 

/  JI^^H^  \      It  measures  about  seven  tontlis  of  an  inch 

r  K         in   length.      Its  time  of  appearance   is  in 

jf  \       Juno  and  July. 

In  some  parts  of  Massachusetts  the  Phyl- 

FUr.  12.  lophaga  Geor</icana  (Fig.  12)  of  Gyllenhall, 

N    ^^    /*       or  Georgian  Iwiteater,  takes  the  place  of  the 

^[HLjr         quercina.     It  is  extremely  common,  during 

^^^B^        May  and  June,   in   Cambridge,  where  the 

f^^^/^\      ^ther  species  is  rarely  seen.     It  is  of  a  bay- 

^^^H^        brown  color,  entirely  covered  on  the  upper 

m  ^^^  ^       side  with  very  short,  yellowish  gray  hairs, 

\  J      and  measurers  seven  tenths  of  an  inch,  or 

more,  in  length. 

•  In  order  to  !*uv<»  iiiinwr-ftar}'  n»|K*titi«>iis,  it  may  W.  well  to  f>tAto,  that  the 
Calalopie  tt!»ove  iiaintM),  t»»  which  fn-qiient  rrfen'iK'o  will  he  iiimle  in  the  course 
of  tlii<*  tn>atioe,  wa<«  ilniwn  up  hv  nic,  an<l  wan  puhlinhetl  in  l*n>fi'.<M)r  Hitchcock'^ 
liffMirt  (»n  the  (tiMilogy,  Mineralogy,  liotany,  and  Zoitlogy  of  Ma.4Michu«ett!K,  mnd 
that  two  e«litit)n4  of  it  npiKMin^l  with  the  Ke|M»rt,  the  first  in  1833,  aiHi  the  m>c- 
ond,  with  nunienMiH  addition;*,  in  IS3«'». 
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Phyllaphaga  pilosicoUis  (Fig.  13)  of  Enoch,  or  the  hairy- 
necked  leaf-eater,  is  a  small  chafer,  of  an  ^^^  ^3 
ochre-yellow  color,  with  a  very  hairy  tho- 
rax. It  is  often  thrown  out  of  the  ground 
by  the  spade,  early  in  the  spring;  but  it 
does  not  voluntarily  come  forth  till  the 
middle  of  May.  It  measures  half  an  inch 
in  length. 

Hentz's  Mdohmtha  variolosa^  (F^g.  14), 
or  scarred  Melolontha,  differs  essentially 
from  the  foregoing  beetles  in  the  structure 
of  its  antennae,  the  knob  of  which  consists 
of  seven  narrow,  strap-shaped  ochre-yellow 
leaves,  which  are  excessively  long  in  the 
males.  This  fine  insect  is  of  a  light  brown 
color,  with  irregular  whitish  blotches,  like 
scars,  on  the  thorax  and  wing-covers.  It 
measures  nine  tenths  of  an  inch,  or  more, 
in  length.  It  occurs  abundantly,  in  the  month  of  July,  at 
Martha's  Vineyard,  and  in  some  other  places  near  the  coast ; 
but  is  rare  in  other  parts  of  Massachusetts. 

The  foregoing  Melolonthians  are  found  in  gardens,  nur- 
series, and  orchards,  where  they  are  more  or  less  injurious 
to  the  fruit-trees,  in  proportion  to  their  numbers  in  different 
seasons.  They  also  devour  the  leaves  of  various  forest-trees, 
such  as  the  elm,  maple,  and  oak. 

Omaloplia'^  vespertina  (Plate  II.  Fig.  14)  of  Gyllenhal,  and 
sericea  of  Dliger,  attack  the  leaves  of  the  sweetbrier,  or  sweet- 
leaved  rose,  on  which  they  may  be  found  in  profusion  in  the 
evening,  about  the  last  of  June.  They  somewhat  resemble 
the  May-beetles  in  form,  but  are  proportionally  shorter  and 

[4  MeloUmtka  varioiota.  This  insect  belongs  to  the  genus  PoljfphyUa,  proposed 
by  Dr.  Harris,  and  now  adopted  by  all  entomologists.  —  Lbc] 

[ft  Omaloplia.  The  species  here  mentioned,  with  all  the  other  allied  American 
species,  belong  rather  to  Serica  of  M'l^ay,  than  to  true  OmcdopHa^  which  is  thus 
far  confined  to  the  other  continent.  —  Leg.] 
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thicker,  and  much  smaller  in  size.  The  first  of  them,  the 
vi»s[wrtine  or  evening  ( )inaIopIia,  is  liay-brown ;  the  winjs^ 
covers  are  marked  with  many  longitudinal  shallow  fiirrows, 
which,  with  the  thorax,  are  thickly  punctured.  This  beetle 
varies  in  length  from  three  to  four  tenths  of  an  inch.  Oma- 
hplia  Bericea^  the  silky  Omaloplia,  closely  resembles  the  pn>- 
ceding  in  everj'thing  but  its  color,  which  is  a  very  deep 
chestnut-brown,  iridescent  or  changeable  like  satin,  and  re- 
flecting tlie  colors  of  the  rainbow. 

All  these  Melolonthians  are  nocturnal  insects,  never  ap- 
pearing, except  by  ac(*ident,  in  the  day,  during  which  tliey 
remain  under  shelter  of  the  foliage  of  trees  and  shrul»,  or 
concealed  in  the  grass.  Others  are  truly  day-fliers,  commit- 
ting their  ravages  by  the  light  of  the  sun,  and  are  conse- 
quently exposed  to  olwervation. 

( )ne  of  our  diunial  Melolonthians  is  supposed  by  many  nat- 
ft^.  i/i.  uralists  to  be  the  Anofnala  variana  (Fig.  lo) 

'\%_y_,_0^  of  Fabricius ;  and  it  agrees  very  well  with 
\j|^^         this  writer's  description  of  the  lucicola;  but 

y^^^L^  Professor  (Tcrmar  thinks  it  to  be  an  unde^ 
fj^^^^\     s<*rilK*d  s])e(Mes,  and  proposes  to  name  it  eoe" 

w^^^w\  ^^'^'^*  I^  resembles  the  vine-chafer  of  Europe 
yr  y^     in  its  habits,  and  is  found  in  the  months  oi 

June  and  Julv  on  the  cultivate<l  and  wild 
giiiIK»-vines,  the  leaves  of  which  it  devours.  During  the  same 
|)iTi(Hl,  these  chafers  may  be  seen  in  still  greater  niunbers  on 
varioiLs  kinds  of  sumach,  which  they  often  completely  despoil 
of  their  leavw.  They  are  of  a  bn>ad  oval  shape,  and  verv 
variable  in  color.  The  head  and  thorax  of  the  male  are 
gret»nish  black,  margint»d  with  dull  (K'hre  or  tile-red,  and 
thickly  puiicturtHl ;  the  wing-covers  an»  day-yellow,  irregu- 
larly furrowed,  and  punctured  in  the  furrows ;  the  legs  are 
pale  n*(l,  bn)wn,  or  black.  The  thonix  of  the  female  is  clav- 
ycUow,  or  tili*-red,  sometimes  with  two  obli(jue  blackish  s)x>ts 
on  the  top,  and  sometimes  almost  entirely  black  ;  the  wing- 
covers  resemble  those  of  the  male ;  the  legs  are  clay-yellow. 
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or  light  red.  The  males  are  sometimes  entirely  black,  and 
this  variety  seems  to  be  the  beetle  called  atrata^  by  Fabricius. 
The  males  measure  nearly,  and  the  females  rather  more  than 
seven  twentieths  of  an  inch  in  length.  In  the  year  1825, 
these  insects  appeared  on  the  grape-vines  in  a  garden  in  this 
vicinity ;  they  have  since  established  themselves  on  the  spot, 
and  have  so  much  multipUed  in  subsequent  years  as  to  prove 
exceedingly  hurtful  to  the  vines.  In  many  other  gardens 
they  have  also  appeared,  having  probably  foimd  the  leaves  of 
the  cultivated  grape-vine  more  to  their  taste  than  their  natu- 
ral food.  Should  these  beetles  increase  in  numbers,  they  will 
be  found  as  difficult  to  check  and  extirpate  as  the  destructive 
vine-chafers  of  Europe. 

The  rose-chafer,  or  rose-bug,  as  it  is  more  commonly  and 
incorrectly  called,  is  also  a  diurnal  insect.  It  is  the  p,^  ^^ 
Mdolontha  »ub9pinosa  (Fig.  16)  of  Fabricius,  by 
whom  it  was  first  described,  and  belongs  to  tlie 
modem  genus  Macrodactylus  of  Latreille.  Common 
as  this  insect  is  in  the  vicinity  of  Boston,  it  is,  or 
was  a  few  years  ago,  unknown  in  the  northern  and 
western  parts  of  Massachusetts,  in  New  Hampshire,  and  in 
Maine.  It  may,  therefore,  be  well  to  give  a  brief  description 
of  it.  This  beetle  measures  seven  twentieths  of  an  inch  in 
length.  Its  body  is  slender,  tapers  before  and  behind,  and 
is  entirely  covered  with  very  short  and  close  ashen-yellow 
down ;  the  thorax  is  long  and  narrow,  angulai'ly  widened  in 
the  middle  of  each  side,  which  suggested  the  name  subspir 
nosa^  or  somewhat  spined ;  the  legs  are  slender,  and  of  a 
pale  red  color ;  the  joints  of  the  feet  are  tipped  with  black, 
and  are  very  long,  which  caused  Latreille  to  call  the  genus 
Macrodactylus^  that  is,  long  toe,  or  long  foot. 

The  natural  history  of  the  rose-chafer,  one  of  the  greatest 
scourges  with  which  our  gardens  and  nurseries  have  been 
afflicted,  was  for  a  long  time  involved  in  mystery,  but  is  at 
last  fully  cleared  up.*     The  prevalence  of  this  insect  on  tlie 

•  See  my  Essay  in  the  Ma.si»achusett«  Agricultural  Kepwitory  and  Journal 


36  COLEOPTEBA. 

rose,  and  its  annual  appearance  coinciding  with  the  blossom- 
ing of  that  flower,  have  gained  for  it  the  popular  name  by 
which  it  is  here  known.  For  some  time  after  they  were  first 
noticed,  rose-bugs  appeared  to  be  confined  to  their  fitvorite, 
the  blossoms  of  the  rose ;  but  within  forty  years  tliey  have 
prodigiously  increased  in  number,  have  attacked  at  random 
various  kinds  of  plants  in  swarms,  and  have  become  notorious 
for  their  extensive  and  deplorable  ravages.  The  grape-vine 
in  particular,  the  cherry,  plum,  and  apple  trees,  have  annu- 
ally suffered  by  their  depredations ;  many  other  fruit-trees 
and  shrubs,  garden  vegetables  and  com,  and  even  the  trees 
of  the  forest  and  the  grass  of  the  fields,  have  been  laid  under 
contribution  by  these  indiscriminate  feeders,  by  whom  leaves, 
flowers,  and  fruits  are  alike  consumed.  The  unexpected 
arrival  of  tliese  insects  in  swarms,  at  their  first  coming,  and 
their  sudden  disappearance  at  the  close  of  their  career,  are 
remarkable  facts  in  tlieir  history.  They  come  fortli  from 
the  ground  during  the  second  week  in  June,  or  about  the 
time  of  the  blossoming  of  the  damask  rose,  and  remain  from 
thirty  to  forty  days.  At  the  end  of  this  period  the  males 
become  exhausted,  fall  to  the  groimd  and  perish,  while  the 
females  enter  tlie  earth,  lay  their  eggs,  return  to  the  surface, 
and,  after  lingering  a  few  days,  die  also. 

The  eggs  laid  by  each  female  are  about  thirty  in  number, 
and  are  deposited  from  one  to  four  inches  beneath  the  sur- 
face of  the  soil ;  they  are  nearly  globular,  whitish,  and  about 
one  thirtieth  of  an  inch  in  diameter,  and  are  hatched  twenty 
days  afler  they  are  laid.  The  young  larv«  begin  to  feed  on 
such  tender  roots  as  are  within  their  reach.  Like  other 
grubs  of  the  Scaniba^ans,  when  not  eating  they  lie  upon 
the  side,  with  the  body  curved,  so  that  the  head  and  tail 

Vol.  X.  p.  H,  TV{>rintc«l  in  the  New  Knglnml  Fiirmer,  Vol.  VI.  p.  18,  &c.;  my  Di*- 
cour!i.r  lK»forv  the  Mas'UichuHotlA  Horticulturul  Society,  p.  31,  8vo,  Cainbriilp*, 
1882;  I)r.  (ireen'M  coinmunioutioti  on  thin  inject  in  the  New  Enji^lnnd  Fann«T 
Vol.  VI.  pp.  41,  4[*j  Sic:  my  n«')N»rt  on  In'^cct.^  Injurious  to  Ve^etiition,  in  MH.«Hn- 
chuM*tt«  lIoiiM*  I)(K>umi'nt«  No.  72,  .\pril,  1838,  p.  70;  luid  a  communication  in  the 
New  KiiKhuid  Funuer,  Vol.  IX.  p   1. 
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are  nearly  in  contact;  they  move  with  difficulty  on  a  level 
sur&ce,  and  are  continually  falling  over  on  one  side  or  the 
other.  They  attain  their  full  size  in  the  autumn,  being  then 
nearly  three  quarters  of  an  inch  long,  and  about  an  eighth 
of  an  inch  in  diameter.  They  are  of  a  yellowish-white 
color,  with  a  tinge  of  blue  towards  the  hinder  extremity, 
which  is  thick,  and  obtuse  or  rounded ;  a  few  short  hairs  are 
scattered  on  the  sur&ce  of  the  body ;  there  are  six  short  legs, 
namely,  a  pair  to  each  of  the  first  three  rings  behind  the 
head,  and  the  latter  is  covered  with  a  homy  shell  of  a  pale 
rust  color.  In  October  they  descend  below  the  reach  of  frost, 
and  pass  the  winter  in  a  torpid  state.  In  the  spring  they 
approach  towards  the  surface,  and  each  one  forms  for  itself 
a  little  cell  of  an  oval  shape,  by  turning  round  a  great  many 
times,  so  as  to  compress  the  earth  and  render  the  inside  of 
the  cavity  hard  and  smooth.  Within  this  cell  the  grub  is 
transformed  to  a  pupa,  during  the  month  of  May,  by  casting 
off  its  skin,  which  is  pushed  downwards  in  folds  from  the  head 
to  the  tail.  The  pupa  has  somewhat  the  form  of  the  per- 
fected beetle ;  but  it  is  of  a  yellowish-white  color,  and  its 
short  stump-like  wings,  its  antennae,  and  its  legs  are  folded 
upon  the  breast;  and  its  whole  body  is  enclosed  in  a  thin 
film,  that  wraps  each  part  separately.  During  the  month  of 
June  tliis  filmy  skin  is  rent,  the  included  beetle  withdraws 
firom  its  body  and  its  limbs,  bursts  open  its  earthen  cell,  and 
digs  its  way  to  tlie  surface  of  the  ground.  Thus  the  various 
changes,  from  the  egg  to  the  full  development  of  the  per- 
fected beetle,  are  completed  within  the  space  of  one  year. 

Such  being  the  metamorphoses  and  habits  of  these  insects, 
it  is  evident  that  we  cannot  attack  them  in  the  egg,  the  grub, 
or  the  pupa  state ;  the  enemy  in  these  stages  is  beyond  our 
reach,  and  is  subject  to  the  control  only  of  the  natural  but 
unknown  means  appointed  by  the  Author  of  Nature  to  keep 
the  insect  tribes  in  check.  When  they  have  issued  from 
their  subterranean  retreats,  and  have  congregated  upon  our 
vines,  trees,  and  other  vegetable  productions,  in  the  complete 
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enjoyment  of  their  propensities,  we  must  unite  our  efforts  to 
seize  and  crush  the  invaders.  They  must  indeed  be  crushed, 
scalded,  or  burned,  to  deprive  them  of  Ufe,  for  they  are  not 
affected  by  any  of  the  applications  usually  found  destructive 
to  other  insects.  Experience  has  proved  the  utility  of  gather- 
ing them  by  hand,  or  of  shaking  them  or  brushing  them  from 
the  plants  into  tin  vessels  containing  a  little  water.  They 
should  be  collected  daily  during  the  period  of  their  visitation, 
and  should  be  committed  to  the  flames  or  killed  by  scalding 
water.  The  late  John  Lowell,  Esq.,  states,*  tliat  in  1828  he 
discovered,  on  a  solitary  apple-tree,  the  rose-bugs  "in  vast 
numbers,  such  as  could  not  be  described,  and  would  not  be 
believed  if  they  were  described,  or,  at  least,  none  but  an 
ocular  witness  could  conceive  of  their  numbers.  Destruction 
by  hand  was  out  of  the  question,"  in  this  case.  He  put 
sheets  under  the  tree,  and  shook  tliem  down,  and  burned 
them. 

Dr.  Green,  of  Mansfield,  whose  investigations  have  thrown 
much  light  on  the  history  of  this  insect,  proposes  protecting 
plants  with  millinet,  and  says  that  in  this  way  only  did  he 
succeed  in  securing  his  grape-vines  from  depredation.  His 
remarLn  also  show  the  utility  of  gathering  tliem.  "  Eighty- 
six  of  these  spoilers,"  says  he,  "were  known  to  infest  a 
single  rostvbud,  and  were  crashed  with  one  grasp  of  the 
hand."  Supjwse,  as  was  probably  the  case,  that  one  half 
of  them  were  females ;  by  this  destruction,  eight  hundred 
eggs,  at  least,  were  ])revented  from  becoming  matured. 
During  the  time  of  their  prevalence,  rose-bugs  are  some- 
times found  in  immense  numbers  on  the  flowers  of  the  com- 
mon white-weed,  or  ox-eye  daisy  (^Ohri/mnthemum  Uncanthe^ 
mum)^  a  worthless  plant,  which  has  come  to  us  from  Europe, 
and  hiLs  been  suffered  to  overnni  our  pastures  and  encroach 
on  our  mowing-lands.  In  certain  cases  it  may  become  ex|>e- 
dient  rapidly  to  mow  down  the  iiife^sted  white-weed  in  dry 

*  MajwachtiMtti*  Agricultiinil  Ke|>usitory,  Vol.  IX.  p.  146. 
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pastures,  and  consume  it,  with  the  sluggish  rose-buds,  on 
the  spot* 

Our  insect-eating  birds  undoubtedly  devour  many  of  these 
insects,  and  deserve  to  be  cherished  and  protected  for  their 
services.  Rose-bugs  are  also  eaten  greedily  by  domesticated 
fowls ;  and  when  they  become  exhausted  and  fell  to  the 
ground,  or  when  they  are  about  to  lay  their  eggs,  they  are 
destroyed  by  moles,  insects,  and  other  animals,  which  He  in 
wait  to  seize  them.  Dr.  Green  informs  us,  that  a  species  of 
dragon-fly,  or  devil's-needle,  devours  them.  He  also  says 
that  an  insect,  which  he  calls  the  enemy  of  the  cut-worm, 
probably  the  larva  of  a  Carabus  or  predaceous  groimd-beetle, 
preys  on  the  grubs  of  the  common  dor-bug.  In  France  the 
golden  ground-beetle  (^Carabus  auratus)  devours  the  female 
dor  or  chafer  at  the  moment  when  she  is  about  to  deposit  her 
eggs.  I  have  taken  one  specimen  of  this  fine  ground-beetle 
in  Massachusetts,  and  we  have  several  other  kinds,  equally 
predaceous,  which  probably  contribute  to  check  the  increase 
of  our  native  Melolonthians. 

Very  few  of  the  flower-beetles  are  decidedly  injurious  to 
vegetation.  Some  of  them  are  said  to  eat  leaves ;  but  the 
greater  number  live  on  the  pollen  and  the  honey  of  flowers, 
or  upon  the  sap  that  oozes  from  the  wounds  of  plants.  In 
the  infent  or  grub  state,  most  of  them  eat  only  the  crumbled 
substance  of  decayed  roots  and  stiunps  ;  a  few  live  in  the 
wounds  of  trees,  and  by  their  depredations  prevent  them 
from  healing,  and  accelerate  the  decay  of  the  trunk. 

The  flower-beetles  belong  chiefly  to  a  group  called  Ceto- 
NiADiE,  or  Cetonians.  They  are  easily  distinguished  from  the 
other  Scarabaeians  by  their  lower  jaws,  which  are  generally 
soft  on  the  inside,  and  are  often  provided  with  a  flat  brush  of 
hairs,  that  serves  to  collect  the  pollen  and  juices  on  which 
they  subsist.  Their  upper  jaws  have  no  grinding  plate  ou 
the  inside.  Their  antennae  consist  of  ten  joints,  the  last  three 
of  which  form  a  three-leaved  oval  knob.  The  head  is  often 
square,  with  a  large  and  wide  visor,  overhanging  and  entirely 
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concealing  the  upper  lip.  Tlie  thorax  is  either  rounded,  some- 
what square,  or  triangular.  The  wing-cases  do  not  cover 
the  end  of  the  body.  The  fore  legs  are  deeply  notched  on 
the  outer  edge ;  and  the  claws  arc  equal  and  entire.  These 
beetles  are  generally  of  an  oblong  oval  form,  somewhat  flatn 
toned  above,  and  often  brilliantly  colored  and  highly  polished, 
sometimes  also  covered  with  liairs.  Most  of  the  bright- 
colored  kinds  are  day-fliers ;  those  of  dark  and  plain  tints 
are  generally  nocturnal  beetles.  Some  of  them  are  of  im- 
mense size,  and  have  been  styled  the  princes  of  the  beetle 
tribes ;  such  are  the  Incas  of  South  America,  and  the  Goliah 
beetle  (^Hegemon  Goiiatus)  of  Guinea,  the  latter  being  more 
than  four  inches  long,  two  inches  broad,  and  thick  and  heavy 
in  proportion. 

Two  American  Cetonians  must  suffice  as  examples  in  this 
Fif.  17.      group.     The  first  is  the  Indian  Cetonia,  Cetonia 
\^J     Inda*  (Fig.  17),  one  of  our  earliest  visitors  in 
J^V      the  spring,  making  its  appearance  towards  the  end 
/^^Vl     of  April  or  the  beginning  of  May,  when  it  may 
I^^Pl     sometimes  be  seen  in  considerable  numbers  around 
the  borders  of  woods,  and  in  dry,  open  fields,  fly- 
ing just  above  the  grass  with  a  loud  humming  sound,  like  a 
humble-bee,  for  which  perhaps  it  might  at  first  sight  be  mis- 
taken.    Like  other  insects  of  tlie  same  genus,  it  has  a  broad 
body,  very  obtuse  behind,  with  a  triangular  thorax,  and  a 
little  wedge-shaped  piece  on  each  side  between  the  liinder 
angles  of  the  thorax  and  the  shoulders  of  the  wing-covers ; 
the  latter,  taken  together,  form  an   oblong  square,  but  are 
somewhat  notched  or  widely  scalloped  (m  the  middle  of  the 
outer  edges.     The  head  and  thorax  of  this  beetle  are  dark 
copj)er-brown,  or  almost  black,  and  tliickly  covered  with  short 
greenish-yellow  hairs ;   the   wing-cases  are   light  yellowish- 

•  ScaraUnti  Iniius  of  Linna?us,  Ctionitt  barlnita  of  Siiy.* 

I*  Cetimia  Iwla.  The  oM  jifemis  Crtonia  ha«»  been  divuled  recently  Into  many 
^iieni,  M>iiu*  of  which  have  apiiii  hetMi  mer^d  together  by  later  investigators; 
our  tpectes  belong  to  the  one  calleil  Aurymiia,  a^  enlarged  by  Lacortlaire.  ->  Lkc.] 
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brown,  but  changeable,  with  pearly  and  metallic  tints,  and 
spattered  with  numerous  irregular  black  spots ;  the  under- 
side of  the  body,  which  is  very  hairy,  is  of  a  black  color,  with 
the  edges  of  the  rings  and  the  legs  dull  red.  It  measures 
about  six  tenths  of  an  inch  in  length.  During  the  summer 
months  the  Indian  Cetonia  is  not  seen ;  but  about  the  middle 
of  September  a  new  brood  comes  forth,  the  beetles  appearing 
fresh  and  bright,  as  though  they  had  just  completed  their  last 
transformation.  At  tliis  time  tliey  may  be  found  on  the 
flowers  of  the  golden-rod,  eating  the  pollen,  and  also  in  great 
numbers  on  corn-stalks,  and  on  the  trunks  of  the  locust-tree, 
feeding  upon  die  sweet  sap  of  these  plants.  Fortunate  would 
it  be  for  us  if  they  fed  on  these  only ;  but  their  love  of  sweets 
leads  them  to  attack  our  finest  peaches,  which,  as  soon  as 
ripe,  tliey  begin  to  devour,  and  in  a  very  few  hours  entirely 
spoil.  I  have  taken  a  dozen  of  them  from  a  single  peach, 
into  which  they  had  burrowed  so  that  nothing  but  the  naked 
tips  of  their  hind-body  could  be  seen ;  and  not  a  ripe  peach 
remained  unbitten  by  them  on  the  tree.  When  touched,  they 
leave  a  strong  and  disagreeable  scent  upon  the  fingers.  On 
the  approach  of  cold  weather  they  disappear,  but  I  have  not 
been  able  to  ascertain  what  becomes  of  them  at  this  time,  and 
only  conjecture  that  they  get  into  some  warm  and  sheltered 
spot,  where  they  pass  tlie  winter  in  a  torpid  state,  and  in  the 
spring  issue  from  their  retreats,  and  finish  their  career  by 
depositing  their  eggs  for  another  brood.  Those  that  are  seen 
in  the  spring  want  the  freshness  of  the  autumnal  beetles,  a 
circumstance  that  fevors  my  conjecture.  Their  hovering  over 
and  occasionally  dropping  upon  the  surface  of  the  ground,  is 
probably  for  the  purpose  of  selecting  a  suitable  place  to  enter 
the  earth  and  lay  their  eggs.  Hence  I  suppose  that  their 
larvae  or  grubs  may  Uve  on  the  roots  of  herbaceous  plants. 

The  other  Cetonian  beetle  to  be  described  is  the  Osmo- 
derma  scaber*  or  rough  Osmoderma  (Fig.  18).     It  is  a  large 


*  TrichiuM  tcabtr^  Palisot  de  Beauvois ;  Gymnodm  scaber^  Kirby. 
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insect,  with  a  broad,  oval,  and  flattened  body  ;  the  thorax  is 
^^  nearly  round,  but  wider  than  long; 

there  are  no  wedge-shaped  pieces  be- 
tween the  comers  of  the  thorax  and 
the  shoulders  of  the  wing-cases,  and 
the  outer  edges  of  the  latter  are  en- 
tire. It  is  of  a  purplish-black  color, 
with  a  coppery  lustre  ;  the  head  « 
punctured,  concave  or  hollowed  on 
the  top,  with  the  edge  of  the  broad 
visor  turned  up  in  the  males ;  nearly 
flat,  and  with  the  edge  of  the  visor  not  raised  in  the  females  ; 
the  wing-cases  are  so  thickly  and  deeply  and  irregularly 
punctured  as  to  appear  almost  as  rough  as  shagreen;  tlie 
under-side  of  the  body  is  smooth  and  without  hairs  ;  and 
the  legs  are  short  and  stout.  In  addition  to  the  difierences 
between  the  sexes  above  described,  it  may  be  mentioned  that 
the  females  are  generally  much  larger  than  the  males,  and 
often  want  the  coppery  polish  of  the  latter.  They  measure 
from  eight  tenths  of  an  inch  to  one  inch  and  one  tenth  in 
length.  They  are  nocturnal  insects,  and  conceal  themselves 
during  the  day  in  tlie  crevices  and  hollows  of  trees,  where 
tliey  feed  upon  the  sap  tliat  flows  from  the  bark.  They  have 
the  odor  of  Russia  leather,  and  give  this  out  so  powerfully 
that  tlieir  presence  can  be  detected,  by  the  scent  alone,  at  the 
distance  of  two  or  three  yards  from  the  place  of  their  retreat 
This  strong  smell  suggested  the  name  Osmoderma^  that  is, 
scented  skin,  given  to  these  beetles  by  the  French  naturalists. 
Tlioy  seem  particularly  fond  of  the  juices  of  cherry  and  apple 
trees,  in  the  hollows  of  which  I  have  often  discovered  them. 
Their  larva?  live  in  the  hollows  of  these  same  trees,  feeding 
upon  the  diseased  wood,  and  causing  it  more  rapidly  to  de- 
cay. They  are  whitish  fleshy  grubs,  with  a  reddish  hard- 
shelliHl  head,  and  closely  resemble  the  grubs  of  the  common 
dor-beetle.  In  the  autumn  each  one  makes  an  oval  cell  or 
pod,  of  fragments  of  wood,  strongly  cemented  with  a  kind 
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\  it  goes  through  its  transformation  within  this  cell, 
les  forth  in  the  bfetle  form  in  the  month  of  July. 
We  have  another  scented  beetle,  equal  in  size  to  the  pre- 
I  ceding,  of  a  deep  inaliogany-bniwn  color, 
I  perfectly  smootli.  and  highly  polished,  anil 
I  the  male  has  a  deep  pit  before  tlie  middle 
(j^  tJiorax.     This  species  of  Oamoderm 
ertmieoia '   (Fig.  19),  a   nam 
mot  be  rendered  literally  into  Eng- 
r  any  single  word ;  it  nignifics  wil- 
Pflemesa-inhabitant,   for    which    might    be   ' 
I  aubstituted  hermit.     I  believe  that  tliif 
raect  lives  in  forest-trees,  but  the  larva  i^ 
f  unknown  to  me. 

The  femily  LccANin^,  or  Lucanians,  so  named  from  the 
I  LinnsEon  genus  Lccaxus,  must  be  placed  next  to  the  Soara- 
I  Imans  in  a  natural  arrangement.     This  family  includes  the 
I  insects  called  stag-beetles,  liom-bugs,  and  flying^bulls,  names 
I  that  they  have  obtained  from  tlie  great  size  and  peculiar  form 
I  of  their  upper  jaws,  which  are  sometimes  curved  like  Uie 
[- horns  of  cattle,  and  sometimes  branched  like  the  antlers  of  a 
I  itag.     In  tliese  beetles  the  body  is  hard,  oblong,  rounded 
I  liehind,  and  slightly  convex ;  the  head  is  large  and  broad, 
especiaUy  in  the  males ;  the  thorax  is  short,  and  as  wide  as 
the  abdomen  ;  the  aiitennio  are  rather  long,  elbowed  or  bent 
in  the  middle,  and  composed  of  ten  joints,  the  last  three  or 
four  of  which  are  broad,  Icaf-hke,  and  project  on  the  inside, 
giving  to  this  part  of  tlie  antennm  a  resemblance  to  tlie  end 
of  ft  key;  the  upper  jaws  are  usually  much  longer  in  tlie 
males  than  in  the  females,  but  even  tliose  of  the  latter  ex- 
tend considerably  beyond  the  mouth ;  each  of  the  under  jawa 
is  provided  with  a  long  hairy  pencil  or  brush,  which  can  he 
I  projecting  beyond  the  mouth  between  tlie  feelers ;  and 
I  the  ooder  lip  has  two  shorter  pencils  of  the  same  kuid ;  the 
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fore  logs  are  oftentimes  longer  than  the  others,  with  the  outer 
edge  of  the  shanks  notched  into  teeth  ;  the  feet  are  five- 
jointed,  and  the  nails  are  entire  and  equal.  These  beetles 
fly  abroad  during  tlie  night,  and  frequently  enter  houses  at 
that  time,  somewhat  to  the  alarm  of  the  occupants ;  but  they 
are  not  venomous,  and  never  attempt  to  bite  without  provo- 
cation. They  pass  the  day  on  the  trunks  of  trees,  and  live 
upon  the  sap,  for  procuring  which  tlie  brushes  of  their  jaws 
and  lip  seem  to  be  designed.  They  are  said  also  occasionally 
to  bite  and  seize  caterpillars  and  otlier  sofl-bodied  insects,  for 
the  purpose  of  sucking  out  their  juices.  They  lay  their  ^gs 
in  crevices  of  the  bark  of  trees,  especially  near  the  roots, 
where  they  may  sometimes  be  seen  thus  employed.  The 
larva;  hatched  from  these  eggs  resemble  the  grubs  of  the 
Scarabseians  in  color  and  form,  but  they  are  smoother,  or 
not  so  much  wrinkled.  The  grubs  of  the  large  kinds  are 
said  to  be  six  years  in  coming  to  their  growth,  living  all 
tliis  time  in  the  trunks  and  roots  of  trees,  boring  into  the 
solid  wood,  and  reducing  it  to  a  substance  resembling  very 
coarse  sawdust;  and  the  injury  thus  caused  by  them  is 
frequently  very*  considerable.  When  they  liave  arrived  at 
their  full  size,  they  enclose  themselves  in  egg-shaped  pods, 
composed  of  gnawed  particles  of  wood  and  bark  stuck  to- 
gether and  lined  with  a  kind  of  glue ;  within  these  pods  they 
are  transformed  to  pupae,  of  a  yellowish-white  color,  having 
tlie  body  and  all  the  limbs  of  the  future  beetle  encased  in  a 
whitish  film,  which  being  thrown  off  in  due  time,  the  insects 
ap[>ear  in  the  beetle  form,  burst  the  walls  of  their  prison, 
crawl  through  the  passages  the  larvje  had  gnawed,  and  come 
forth  on  the  outside  of  the  trees. 

The  largest  of  these  beetles  in  die  New  England  States 
was  first  descrilx^d  bv  Linnanis,  mider  the  name  of  LucanuM 
Cajn'eolns  *  (Fig.  20),  signifying  tlie  young  roebuck  ;  but 
here  it  is  called  the  liom-bug.     Its  color  is  a  deep  mahogany- 

*  LmaiHUS  Lhtma  ul'  Fitbriciu!*. 
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brown  ;  the  sarfece  is  smooth  and  polislietl ;  the  upper  jaws 
of  the  male  are  long,  <nirveil  like  ^  ^ 

a  sickle,  and  jurnished  internally 
beyond  the  middle  with  a  little 
tooth ;  those  of  the  female  are 
much  shorter,  and  also  toothed ; 
the  head  of  the  male  is  broad  and 
smooth,  that  of  the  other  sex  nar- 
rower and  rough  with  punctures. 
The  body  of  this  beetle  measures 
from  one  inch  to  one  inch  and 
a  quarter,  exclusive  of  the  jaws. 
The  time  of  its  appearance  is  in 
July  and  the  beginning  of  Au- 
gust. The  grubs  live  in  the  trunks  and  roots  of  various 
kinds  of  trees,  but  particularly  in  those  of  old  apple-trees, 
willows,  and  oaks.  All  the  foregoing  beetles  have,  by  some 
naturalists,  been  gathered  into  a  single  tribe,  called  lamelli- 
com  or  leaf-homed  beetles,  on  account  of  the  leaf^like  joints 
wherewith  the  end  of  their  antennie  is  provided. 

The  beetles  next  to  be  described  have  been  brought  to- 
gether into  one  great  tribe,  named  serricom  or  saw-homed 
beetles,  because  the  tips  of  the  joints  of  their  antennae  usually 
project  more  or  less  on  the  inside,  somewhat  like  the  teeth 
of  a  saw.  The  beetles  belon^ng  to  the  family  BuPREaxiD^, 
or  the  Buprestians,  have  antennae  of  this  kind.  The  Bupre»- 
iU  of  the  ancients,  as  its  name  signifies  in  Greek,  was  a  poi- 
sonous insect,  which,  being  swallowed  with  grass  by  grazing 
cattle,  produced  a  violent  inflammation,  and  such  a  degree 
of  swelling  as  to  cause  the  cattle  to  burst.  Linnajus,  how- 
ever, unfortunately  applied  this  name  to  the  insects  of  the 
above-mentioned  femiiy,  none  of  which  are  poisonous  to  ani- 
mals, and  are  rarely,  if  ever,  found  upon  the  grass.  It  is  in 
allusion  to  the  original  signification  of  the  word  Bupreftig, 
that  popular  English  writers  on  natural  history  sometimes 
give  the  name  c^  bumcow  to  tlic  liarmless  Buprestians  ;  while 
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the  French,  with  greater  propriety,  call  them  richards^  on 
account  of  the  rich  and  briUiant  colors  wherewith  many  of 
them  are  adorned.  The  Buprestians,  then,  according  to  the 
Linnsean  application,  or  rather  misapplication,  of  the  name, 
are  hard-shelled  beetles,  often  brilliantly  colored,  of  an  ellip- 
tical or  oblong  oval  form,  obtuse  before,  tapering  behind,  and 
broader  than  thick,  so  that,  when  cut  in  two  transversely,  the 
section  is  oval.  The  head  is  sunk  to  the  eyes  in  the  fore  part 
of  the  thorax ;  and  the  antennae  are  rather  short,  and  notched 
on  one  side  like  the  teeth  of  a  saw.  The  thorax  is  broadest 
behind,  and  usually  fits  very  closely  to  the  shoulders  of  the 
wing-covers.  The  legs  are  rather  short,  and  the  feet  are 
formed  for  standing  firmly,  rather  than  for  rapid  motion ;  the 
soles  being  composed  of  four  rather  wide  joints,  covered  with 
little  spongy  cusliions  beneatli,  and  terminated  by  a  fifth  joint, 
wliich  is  armed  witli  two  claws.  Most  beetles,  as  already 
stated,  have  a  little  triangular  piece,  called  the  scutel,  wedged 
between  tlie  bases  of  tlie  wing-covers  and  the  hinder  part  of 
tlie  tliorax,  commonly  of  a  triangular  or  semicircular  form,  and 
in  the  greater  number  of  coleopterous  insects  quite  conspicu- 
ous; in  the  Buprestians,  however,  the  scutel  is  generally 
very  small,  and  sometimes  hardly  perceptible.  These  beetles 
are  frequently  seen  on  the  trunks  and  limbs  of  trees  basking 
in  tlie  sun.  They  walk  slowly,  and,  at  the  approach  of 
danger,  fold  up  tlieir  legs  and  antennae  and  fall  to  the  ground. 
Being  furnished  witli  ample  wings,  tlieir  flight  is  swifl,  and 
attended  with  a  whizzing  noise.  They  keep  concealed  in 
tlie  night,  and  are  in  motion  only  during  tlie  day. 

The  lar\'ie  are  wood-eaters  or  borers.  Our  forests  and 
orcharAj  are  more  or  less  subjwt  to  their  attacks,  especially 
after  die  trees  have  passed  their  prime.  The  transforma- 
tions of  these  insects  take  place  in  the  trunks  and  limbs  of 
trees.  The  larvic  diat  are  known  to  me  have  a  close 
resemblance  to  each  other ;  a  general  idea  of  them  can  be 
fonned  fixiin  a  description  of  tliat  which  attacks  tlie  pig-nut 
liickory  (Fig.  21).     It  Ls  of  a  yellowish-wliite  color,  verj* 
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long,  narrow,  and  depressed  in  form,  but  abruptly  widened 
near  the  anterior  extremity.  The  head  is  brownish,  ^^  21. 
small,  and  sunk  in  the  fore  part  of  the  first  segment ; 
the  upper  jaws  are  provided  with  three  teeth,  and 
are  of  a  black  color ;  and  the  antennas  are  very 
short.  The  segment  which  receives  the  head  is 
short  and  transverse  ;  next  to  it  is  a  large  oval  seg-' 
n^ent,  broader  than  long,  and  depressed  or  flattened  ^^^^^  ^ 
above  and  beneath.  Behind  this,  the  segments  are  Bnprestu. 
very  much  narrowed,  and  become  gradually  longer ;  but  are 
still  flattened,  to  the  last,-  which  is  terminated  by  a  rounded 
tubercle  or  wart  There  are  no  legs,  nor  any  apparatus  which 
can  serve  as  such,  except  two  small  warts  on  the  under-side 
of  the  second  segment  from  the  thorax.  The  motion  of  the 
grub  appears  to  be  efiected  by  the  alternate  contractions  and 
elongations  of  the  segments,  aided,  perhaps,  by  the  tubercu- 
lar extremity  of  the  body,  and  by  its  jaws,  with  which  it  takes 
hold  of  the  sides  of  its  burrow,  and  thus  draws  itself  along. 
These  grubs  are  found  under  the  bark  and  in  the  solid  wood 
of  trees,  and  sometimes  in  great  numbers.  They  frequently 
rest  with  the  body  bent  sidewise,  so  that  the  head  and  tail 
approach  each  other.  This  posture  those  found  under  bark 
usually  assume.  They  appear  to  pass  several  years  in  the 
larva  state.  The  pupa  bears  a  near  resemblance  to  the  per- 
fect insect,  but  is  entirely  white,  until  near  the  time  of  its  last 
transformation.  Its  situation  is  immediately  under  the  bark, 
the  head  being  directed  outwards,  so  that,  when  the  pupa-coat 
is  cast  ofi^,  the  beetle  has  merely  a  thin  covering  of  bark  to 
perforate,  before  making  its  escape  from  the  tree.  The  form 
of  this  perforation  is  oval,  as  is  also  a  transverse  section  of  the 
burrow,  that  shape  being  best  adapted  to  the  form,  motions, 
and  egress  of  the  insect. 

Some  of  these  beetles  are  known  to  eat  leaves  and  flowers, 
and  of  this  nature  is  probably  the  food  of  all  of  them.  The 
injury  they  may  thus  commit  is  not  very  apparent,  and  can- 
not bear  any  comparison  with  the  extensive  ravages  of  their 
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larvae.  The  solid  trunks  and  limbs  of  sound  and  vigorous 
trees  are  often  bored  tlirough  in  various  directions  by  these 
insects,  which,  during  a  long-continued  life,  derive  their  only 
nourishment  from  tlie  woody  fragments  they  devour.  Pines 
and  firs  seem  particulariy  subject  to  their  attacks,  but  other 
forest^trees  do  not  escape,  and  even  fruit-trees  are  fi^uently 
injured  by  these  borers.  The  means  to  be  used  for  destroy- 
ing them  are  similar  to  those  employed  against  otiier  borers, 
and  will  be  explained  in  a  subsequent  part  of  this  essay.  It 
may  not  be  amiss,  however,  here  to  remark,  that  woodpeckers 
are  much  more  successful  in  discovering  the  retreats  of  these 
borers,  and  in  dragging  out  the  defenceless  culprits  from  tlieir 
burrows,  than  the  most  skilful  gardener  or  nurseryman. 
The  largest  of  these  beetles  in  this  part  of  the  United 
F!   22  States  is   the  Buprestis  (^Chalcophord)  Vir' 

ginica  (Fig.  22)  of  Drury,  or  Virginian 
Buprestis.  It  is  of  an  oblong  oval  form, 
brassy,  or  copper-colored  ;  sometimes  almost 
black,  widi  hardly  any  metallic  reflections. 
The  upi>er  side  of  the  body  is  roughly  punc- 
tured ;  the  top  of  the  head  is  deeply  in- 
dented ;  on  the  thorax  there  are  tliree  pol- 
ished black  elevated  lines  ;  on  each  wing-cover  are  two  small 
square  impressed  spots,  a  long  elevated  smooth  black  line 
near  the  outer,  and  another  near  tlie  inner  margin,  with  sev- 
eral short  lines  of  the  same  kind  between  tliem ;  the  under- 
side of  the  body  is  sparingly  covered  witli  short  whitish  down. 
It  measures  from  eight  tenths  of  an  inch  to  one  inch  or  more 
in  length.  This  beetle  api)ears  towards  the  end  of  May,  and 
tlirough  the  month  of  June,  on  pine-trees  and  on  fences.  In 
the  larva  state  it  lx)res  into  the  trunks  of  the  different  kinds 
of  pines,  and  is  oftentimes  very  injurious  to  tliese  trees. 

The  wild  cherrj'-tree  QJ^nmus  serotina)^  and  abo  the 
garden  cherry  and  peach  trees,  suffer  severely  from  the  at- 
tacks of  borers,  which  are  transformed  to  the  beetles  called 
Buprestiis  (/>iV<Tai)  divarirata  by  Mr.  Say,  because  the  wing- 
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covers  divaricate  or  spread  apart  a  little  at  the  tips.  (Plate 
II.  Fig.  7.)  These  beetles  are  copper-colored,  sometimes 
brassy  above,  and  thickly  covered  with  little  punctures ;  the 
thorax  is  slightly  fiirrowed  in  the  middle ;  the  wing-covers 
are  marked  with  numerous  fine  irregular  impressed  Unes  and 
small  oblong  square  elevated  black  spots  ;  they  taper  very 
much  behind,  and  the  long  and  narrow  tips  are  blun1>-pointed ; 
the  middle  of  the  breast  is  furrowed ;  and-  the  males  have 
a  little  tooth  on  the  under-side  of  the  shanks  of  the  inter- 
mediate legs.  They  measure  from  seven  to  nine  tenths  of 
an  inch.  These  beetles  may  be  found  sunning  themselves 
upon  the  limbs  of  cherry  and  peach  trees  during  the  months 
of  June,  July,  and  August. 

The  borer  of  the  hickory  has  already  been  described.  It 
is  transformed  to  a  beetle  which  appears  to  be  Fi>c.28. 
the  Bupre^tis  (^Dicercd)  lurida*  (Fig.  23)  of 
Fabricius.  It  is  of  a  lurid  or  dull  brassy  color 
above,  bright  copper  beneath,  and  thickly  punc- 
tured all  over ;  there  are  numerous  irregular 
impressed  lines,  and  several  narrow  elevated 
black  spots  on  the  wing-covers,  the  tip  of  each  of  which  ends 
with  two  little  points.  It  measures  from  about  six  to  eight 
tenths  of  an  inch  in  length.  This  kind  of  Buprestis  appears 
during  the  greater  part  of  the  smnmer  on  the  trunks  and 
limbs  of  the  hickory. 

Bupregtis  (^Chry9ohoihri9)  deTtUpes-f  (Fig.  24)  of  Germar, 
so  named  from  the  little  tooth  on  the  under-side  ^ig.  24. 
of  the  thick  fore  legs,  inhabits  the  trunks  of  oak- 
trees.  It  completes  its  transformations  and  comes 
out  of  the  trees  between  the  end  of  Mav  and  the 
first  of  July.  It  is  oblong,  oval,  and  flattened, 
of  a  bronzed  brownish  or  purplish-black  color 
above,  coppeiHJolored  beneath,  and  rough  Uke  shagreen  with 

*  Bnprutis  6b$cura^  F.,  fonnd  in  the  Middle  and  Southern  States,  closely  resem- 
bles the  lurida. 
t  BuprtttU  charaeterittiai,  Harris.    N.  E.  Farmer,  Vol.  VHI.  p.  2. 
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numcroiLS  piinotures  ;  the  tliorax  is  not  so  wide  as  the  hinder 
part  of  the  body,  its  liinder  margin  is  hollowed  on  both  sides 
to  receive  the  rounded  base  of  each  wing-cover,  and  there 
are  two  smooth  elevated  lines  on  the  middle  ;  on  each  wing- 
cover  tliere  are  tliree  irregular  smooth  elevated  lines,  which 
arc  divided  and  interrupted  by  large  thickly  punctured  im- 
pressed spots,  two  of  which  are  oblique ;  the  tips  are  round- 
ed.    Length  from  one  half  to  six  tentlis  of  an  inch. 

Bitprestis  ( Chry8obothri$)  femarata  (Fig.  25)  of  Fabricius 

rif(.2(>.    .  b^  the  first  pair  of  thiglis  tootlied  beneath,  like 

Y^^'V     the  preceding,  which  it  resembles  also  in  its  form 

I^Br      and  general  appearance.     It  is  of  a  grecnisli-black 

^^mn    color  above,  with  a  brassy  polish,  which  is  very 

distinct  in  the  two  large  transverse  impressed  spots 

on  each  wing-<*over ;  and  the  thorax  has  no  smooth  elevated 

linc*s  on  it.     It  measures  fn)m  four  tentlis  to  above  half  of  an 

inch  in  length.     Its  time  of  appesirance  is  from  the  end  of 

May  to  the  middle  of  July,  during  which  it  may  oflen  be 

set*n,  in  the  middle  of  the  day,  resting  upon  or  flying  romid 

the  tnuiks  of  white-oak  trees,  and  recently  cut  timber  of  the 

siime  kind  of  wood.     I  liave  re[>eatedly  taken  it  upon  and 

under  the  bark  of  peach-trees  also.      The  grubs  or  larvae 

bore  into  the  trunks  of  these  trees. 

The  Buprestut  (^Chrysobotltris)  fulvoifuttata*  (Fig.  26),  or 
Kin.  a«.  tawny-«j)otted  Buprestis,  first  described  by  me  in 
the  eighth  volume  of  tlie  "  New  England  Farm- 
er," is  proportionally  shorter  and  more  convex 
than  tlie  two  fon'going  species.  It  is  black  and 
bronz^nl  above,  and  brassy  beneath  ;  the  tliorax  is 
covereil  with  very  fine  wavy  transverse  lines,  and  is  some- 


*  Mr.  Kirby  Has  rPHlocribed  and  figured  thi^  in!^^ct  under  tho  name  of  Bmprfglu 
{  Tnichj^UtrU)  Di-ummomii^  in  the  luurth  vohune  of  tiie  '*  Fauna  Boreali-Amcri* 
cana."  ' 

[  •  /{H/irttiii  (  Chrytnbi>(hni)  /tdvotfuUnta  docs  not  belong  to  Ckrytobotkni,  but  to 
}iiliiHt*iikUii^  E^ch.  The  anterior  thi^'hs  are  not  anned  with  a  tooth,  and  the  bane 
of  the  thorux  i*  truncate.  —  I.kc) 
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times  copper-colored ;  the  wing-covers  are  thickly  punctured  ; 
and  on  each  there  are  three  small  tawny  yellow  spots,  with 
sometimes  an  additional  one  by  the  side  of  the  first  spot ; 
the  tips  are  rounded,  and  the  fore  legs  are  not  toothed.  It 
varies  very  much  in  size,  measuring  from  about  three  to 
four  tenths  of  an  inch  in  length.  I  have  taken  this  insect 
from  the  trunks  of  the  white  pine  in  the  month  of  June,  and 
have  seen  others  that  were  found  in  tlie  Oregon  Territory. 

Professor  Hentz  has  described  a  small  and  broad  beetle 
having  the  form  of  the  above,  under  the  name  of  Buprestis 
(^Ckry$oboihris)  Harrisu.  (Plate  IT  .Fig.  2.)  It  is  entirely  of 
a  brilliant  blue-green  color,  except  the  sides  of  the  thorax,  and 
the  thighs,  which  in  the  male  are  copper-colored.  It  meas- 
ures a  little  more  than  three  tenths  of  an  inch  in  length. 
The  larvae  of  this  species  inhabit  the  small  limbs  of  the  white 
pine,  and  young  sapling  trees  of  the  same  kind,  upon  which 
I  have  repeatedly  captured  the  beetles  about  the  middle  of 
June. 

These  seven  species  form  but  a  very  small  part  of  the  Bu- 
prestians  inhabiting  Massachusetts  and  the  other  New  Eng- 
land States.  My  knowledge  of  the  habits  of  the  others  is  not 
sufficiently  perfect  to  render  it  worth  while  to  insert  descrip- 
tions of  them  here.  The  concealed  situation  of  the  grubs  of 
these  beetles,  in  the  trunks  and  limbs  of  trees,  renders  it 
very  difficult  to  discover  and  dislodge  them.  When  trees 
are  found  to  be  very  much  infested  by  them,  and  are  going 
to  decay  in  consequence  of  the  ravages  of  these  borers,  it  will 
be  better  to  cut  them  down,  and  bum  them  immediately, 
rather  than  to  suffer  them  to  stand  until  the  borers  have 
completed  their  transformations  and  made  their  escape. 

Closely  related  to  the  Buprestians  are  the  Elaters,  or 
spring-beetles,  (Elaterid^,)  which  are  well  known  by  the 
&cnlty  they  have  of  throwing  themselves  upwards  with  a 
jerk,  when  laid  on  their  backs.  On  the  under-side  of  the 
breast,  between  the  bases  of  the  first  pair  of  legs,  there  is  a 
short  blunt  spine,  the  point  of  which  is  usually  concealed  in 
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a  corresponding  cavity  behind  it.  When  the  insect,  by  any 
accident,  &lls  upon  its  back,  its  legs  are  so  short,  and  its 
back  is  so  convex,  that  it  is  unable  to  turn  itself  over.  It 
then  folds  its  legs  close  to  its  body,  bends  back  the  head  and 
thorax,  and  thus  unsheathes  its  breast-spine ;  then,  by  suddenly 
straightening  its  body,  the  point  of  the  spine  is  made  to  strike 
with  force  upon  tlie  edge  of  the  sheath,  which  gives  it  the 
power  of  a  spring,  and  reacts  on  the  body  of  the  insect,  so 
as  to  throw  it  perpendicularly  into  the  air.  Wlien  it  again 
falls,  if  it  does  not  come  down  upon  its  feet,  it  repeats  its  ex- 
ertions until  its  object  is  effected.  In  these  beetles  the  body 
b  of  a  hard  consistence,  and  is  usually  rather  narrow  and 
tapering  behind.  The  head  is  sunk  to  the  eyes  in  the  fore 
part  of  the  thorax ;  the  antennae  are  of  moderate  length,  and 
more  or  less  notched  on  the  inside  like  a  saw.  The  thorax 
is  as  broad  at  the  base  as  tlic  wing-covers ;  it  is  usually 
rounded  before,  and  the  hinder  angles  are  sharp  and  promi- 
nent. Tlie  scutel  is  of  moderate  size.  The  legs  are  rather 
short  and  slender,  and  the  feet  are  five-jointed. 

The  larva)  or  grubs  of  the  Elaters  live  upon  wood  and 
roots,  and  are  of^on  very  injurious  to  vegetation.  Some 
are  confined  to  old  or  decaying  trees,  otliers  devour  the 
roots  of  herbaceous  plants.  In  England  they  are  called 
wire-worms,  from  their  slendemess  and  uncommon  hard- 
ness. They  are  not  to  be  confounded  with  the  American 
wire-wonn,  a  species  of  lulus^  which  is  not  a  true  insect, 
but  belongs  to  the  cla.ss  Myriafoda,  a  name  derived  firom 
tlie  great  number  of  feet  with  which  most  of  the  animals 
included  in  it  are  furnished  ;  whereas  the  English  wire-worm 
has  only  six  feet.  The  European  wire-worm  is  said  to  live, 
in  its  feeding  or  lar^'a  state,  not  less  than  five  years  ;  during 
the  greater  part  of  which  time  it  is  supported  by  devouring 
the  roots  of  wheat,  rye,  oats,  and  grass,  annually  causing  a 
large  diminution  of  the  produce,  and  sometimes  destroying 
whole  crojys.  It  is  said  to  be  particularly  injurious  in  gar- 
dens  recently  converted   from   pasture  lands.      Wo   have 
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several  grubs  allied  to  this  destructiye  insect,  which  are 
quite  common  in  land  newly  broken  up ;  but  fortunately, 
as  yet,  their  ravages  are  inconsiderable.  We  may  expect 
these  to  increase  in  proportion  as  we  disturb  them  and  de- 
prive them  of  their  usual  articles  of  food,  while  we  continue 
also  to  persecute  and  destroy  their  natural  enemies,  the  birds, 
and  may  then  be  obliged  to  resort  to  the  ingenious  method 
adopted  by  European  &rmers  and  gardeners  for  alluring 
and  capturing  these  grubs.  This  method  consists  in  strew- 
ing sliced  potatoes  or  turnips  in  rows  through  the  garden  or 
field ;  women  and  boys  are  employed  to  examine  the  slices 
every  morning,  and  collect  the  insects  which  readily  come  to 
feed  upon  the  bait.  Some  of  these  destructive  insects,  which 
I  have  found  in  the  ground  among  the  roots  of  plants,  were 
long,  slender,  worm-Uke  grubs,  closely  resembling  the  com- 
mon meal-worm ;  they  were  nearly  cylindrical,  with  a  hard 
and  smooth  skin,  of  a  buff  or  brownish-yellow  color,  the 
head  and  tail  only  being  a  little  darker;  each  of  the  first 
three  rings  was  provided  with  a  pair  of  short  legs  ;  the  hind- 
most ring  was  longer  than  the  preceding  one,  was  pointed  at 
the  end,  and  had  a  little  pit  on  each  side  of  the  extremity ; 
beneath  this  part  there  was  a  short  retractile  wart,  or  prop- 
1^,  serving  to  support  the  extremity  of  the  body,  and  prevent 
it  firom  trailing  on  the  groimd.  Other  grubs  of  Elaters  differ 
from  the  foregoing  in  being  proportionally  broader,  not  cy- 
lindrical, but  somewhat  flattened,  with  a  deep  notch  at  the 
extremity  of  the  last  ring,  the  sides  of  which  are  beset  with 
little  teeth.  Such  grubs  are  mostly  wood-eaters,  devouring 
the  woody  parts  of  roots,  or  living  under  the  bark  and  in  the 
trunks  of  old  trees. 

After  their  last  transformation,  Elaters  or  spring-beetles 
make  their  appearance  upon  trees  and  fences,  and  some  are 
found  on  flowers.  They  creep  slowly,  and  generally  fall  to 
the  ground  on  being  touched.  They  fly  both  by  day  and 
night.  Their  food,  in  the  beetle  state,  appears  to  be  chiefly 
derived  fix)m  flowers ;  but  some  devour  the  tender  leaves 
of  plants. 
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Tlio  largest  of  our  spring-beetles  is  the  Elater  (Alatu) 
_   f,  ocuiattu  of  Linnoius  (Fig.  27).     It  is 

of  a  block  color ;  the  thorax  is  oblong- 
square,  and  nearly  one  third  the  length 
of  the  whole  body,  covered  above  with  a 
whitish  powder,  and  widi  a  large  oval 
velvet-black  spot,  like  an  eye,  on  each 
side  of  the  middle,  from  which  llie  in- 
sect derives  its  name,  oadatua^  or  eyed ; 
the  winff<»)vers  are  marked  with  slen- 
der longitudinal  impressed  lines,  and  are 
sprinkled  witli  numerous  wliite  dots  ; 
the  underside  of  tlie  body,  and  the 
legs,  are  covered  with  a  white  mealy  powder.  This  large 
beetle  measures  from  one  inch  and  a  quarter  to  ono  inch  and 
three  quarters  in  length.  It  is  found  on  trees,  fences,  and 
the  sides  of  buildings,  in  June  and  July.  It  imdergoes  its 
transformations  in  tlie  trunks  of  trees.  I  have  found  many 
of  thorn  in  old  apple-trees,  together  with  their  larvie,  which 
eat  the  wood,  and  from  which  I  subsequently  obtained  the 
insects  in  the  beetle  state.  These  larvae  are  reddish-yellow 
grubs,  proportionally  much  broader  than  the  other  kinds, 
and  very  much  flattened.  One  of  them,  which  was  found 
fully  jrrown  i.'nrly  in  April,  measured  two  inches  and  a  half 
in  length,  and  nearly  four  tentlis  of  an  inch  across  the  mid- 
dle of  the  Ixxly,  and  was  not  much  narrowed  at  cither  cx- 
tn>mity.  The  lR-a<l  was  broad,  brownish,  and  rough  above ; 
tlie  upjier  jaws  or  nip|HTS  were  very  strong,  curved,  and 
pointed ;  the  eyes  were  small  and  two  in  niunber,  one  being 
placed  at  the  base  of  each  of  the  short  antenna) ;  the  last 
segment  of  the  body  was  blackish,  rough  with  little  sharp- 
pointed  warts,  with  a  deep  semicircular  notch  at  the  end, 
and  furnished  annind  the  sides  with  little  teeth,  the  two 
hindmost  of  which  were  long,  forked,  and  curved  upwards 
like  hooks ;  under  tlii.s  segment  was  a  large  retractile  fleshy 
pnq)-foot.  armed  U-liind  with   little  claws,  and  around  Ore 
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sides  with  short  spines ;  the  true  legs  were  six,  a  pair  to 
each  of  the  first  three  rings ;  and  were  tipped  with  a  single 
claw.  Soon  after  this  grub  was  found,  it  cast  its  skin  and 
became  a  pupa,  and  in  due  time  the  latter  was  transformed 
to  a  beetle. 

Elater  (^Pyrophorus)  noctUucus^  the  night-shining  Elater, 
is  the  celebrated  cucuio  or  fire-beetle  of  the  West  Indies, 
from  whence  it  is  firequently  brought  alive  to  this  country. 
It  resembles  the  preceding  insect  somewhat  in  form,  and  is 
an  inch  or  more  in  length.  It  gives  out  a  strong  light  from 
two  transparent  eye-like  spots  on  the  tliorax,  and  from  the 
segments  of  its  body  beneath.  It  eats  the  pulpy  substance 
of  the  sugar-cane,  and  its  grub  is  said  to  be  very  injurious 
to  this  plant,  by  devouring  its  roots. 

The  next  two  common  Elaters,  together  with  several  other 
species,  are  distinguished  by  their  claws,  wliich  resemble  lit- 
tle combs,  being  frunishcd  with  a  row  of  fine  teeth  along  the 
under-side.  The  thorax  is  short  and  rounded  before,  and 
the  body  tapers  behind.  They  are  found  under  the  bark  of 
trees,  where  they  pass  the  winter,  having  completed  their 
transformations  in  the  previous  autumn.  Their 
grubs  live  in  wood.  The  first  of  these  beetles  is 
the  ash-€olored  Elater,  Elater  (^Mdanotus)  cine" 
reus  of  Weber  (Fig.  28).  It  is  about  six  tenths 
of  an  inch  long,  and  is  dark  brown,  but  covered 
with  short  gray  hairs,  which  give  it  an  ashen 
hue;  the  thorax  is  convex,  and  the  wing-covers 
are  marked  with  Unes  of  punctures,  resembb'ng  stitches.  It 
is  found  on  fences,  the  trmiks  of  trees,  and  in  paths,  in 
April  and  May. 

Mater  (^Melxmotm)  communis  of  Schonherr,  is,  as  its  name 
implies,  an  exceedingly  common  and  abundant  species.  It 
closely  resembles  the  preceding,  but  is  smaller,  seldom  ex- 
ceeding half  an  inch  in  length ;  it  is  also  rather  lighter 
colored  ;  the  thorax  is  proportionally  a  little  longer,  not  so 
convex,  and  has  a  slender  longitudinal  furrow  in  the  middle. 
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This  Elater  appears  in  the  same  places  as  the  cinereus  in 
April,  May,  and  June ;  and  the  recently  transformed  beetles 
can  also  be  found  in  the  autumn  under  the  bark  of  trees, 
where  they  pass  the  winter. 

Another  kind  of  spring-beetle,  which  absolutely  swarms  in 
paths  and  among  the  grass  during  the  warmest  and  brightest 
days  in  April  aiid  May,  is  the  Elater  (^LucUus)  (ippressifronM 
of  Say.  Its  specific  name  probably  refers  to  the  front  of 
the  head  or  visor  being  pressed  downwards  over  the  Up.  The 
body  is  slender  and  almost  cylindrical,  of  a  deep  chestnut- 
brown  color,  rendered  gray,  however,  by  the  numerous  short 
yellowish  hairs  with  which  it  is  covered ;  the  thorax  is  of 
moderate  length,  not  jnuch  narrowed  before,  convex  above, 
with  very  long  and  sharp-pointed  hinder  angles,  and  in  cer- 
tain lights  has  a  brassy  hue ;  the  wing-covers  are  finely  punc- 
tured, and  have  very  slender  impressed  longitudinal  lines 
upon  them ;  the  claws  are  not  toothed  beneath.  This  beetle 
usually  measures  from  four  to  five  tenths  of  an  inch  in 
lengtli ;  but  the  females  firequently  greatly  exceed  these  di- 
mensions, and,  being  much  more  robust,  with  a  more  convex 
thorax,  were  supposed  by  Mr.  Say  to  belong  to  a  difierent 
species,  named  by  liim  brevicomis.,  the  short-homed.  The 
larva)  are  not  yet  known  to  me ;  but  I  have  strong  reasons 
for  thinking  that  tliey  live  in  the  ground,  upon  the  roots  of 
the  perennial  grasses  and  other  herbaceous  plants. 

Although  above  sixty  different  kinds  of  spring-beetles  are 
Fig.  24.  ^^^^  known  to  inhabit  Massachusetts,  I  shall 
add  to  the  foregoing  a  description  of  only  one 
more  species.  Tliis  is  the  Elater  (^AgrioUM) 
obi*m»^  of  Say  (Fig.  29).  It  is  a  short  and 
thick  beetle,  as  the  specific  name  implies ;  its 
rc»al  color  is  a  dark  brown,  but  it  is  covered  with 
dirty  yellowish-gray  hairs,  which  on  the  wing- 
covers  are  arranged  in  longitudinal  stripes  ;   the  head  and 

[*  Klater  {A*jricle$)  obttia,    I  ain  inclined  U)  believe  this  specien  to  b«  Uie 
Ur  tnamcuif  Say,  and  not  his  K  ofrejuf,  wbicb  is  now  entirely  unknown.  ^  Lsc.] 
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thorax  are  thickly  punctured,  and  the  wing-covers  are  punc- 
tured in  rows.  Its  length  is  about  three  tenths  of  an  inch. 
This  beetle  closely  resembles  one  of  the  kinds  which,  in 
the  grub  state,  is  called  the  wire-worm  in  Europe,  and  pos- 
sibly it  may  be  the  same.  This  circumstance  should  put  us 
on  our  guard  against  its  depredations.  It  is  found  in  April, 
May,  and  June,  among  the  roots  of  grass,  on  the  under-side 
of  boards  and  rails  on  the  ground,  and  sometimes  also  on 
fences. 

The  utility  of  a  knowledge  of  the  natural  history  of  in- 
sects in  the  practical  arts  of  life  was  never  more  strikingly 
and  triumphantly  proved  than  by  Linnaeus  himself,  who, 
while  giving  to  natural  science  its  language  and  its  laws, 
neglected  no  opportunity  to  point  out  its  economical  advan- 
tages.* On  one  occasion  this  great  naturalist  was  consulted 
by  the  King  of  Sweden  upon  the  cause  of  the  decay  and 
destruction  of  the  ship-timber  in  the  royal  dock-yards,  and, 
having  traced  it  to  the  depredations  of  insects,  and  ascer- 
tained the  history  of  the  depredators,  by  directing  the  timber 
to  be  sunk  under  water  during  the  season  when  these  insects 
made  their  appearance  in  the  winged  state,  and  were  busied 
in  laying  their  eggs,  he  effectually  secured  it  from  future 
attacks.  The  name  of  these  insects  is  Lymexylxm  navcde^  the 
naval  timber-destroyer.  They  have  since  increased  to  an 
alarming  extent  in  some  of  the  dock-yards  of  France,  and  in 
one  of  them,  at  least,  have  become  very  injurious,  wholly  in 
consequence  of  the  neglect  of  seasonable  advice  given  by  a 
naval  officer,  who  was  also  an  entomologist,  and  pointed  out 
the  source  of  the  injury,  together  with  the  remedy  to  be 
applied. 

•  See  the  Preface  to  Smith's  "  Introduction  to  Botany,"  and  Pnlteney*8  **  View 
of  the  Writings  of  Linnsns/*  for  several  examples,  one  of  which  it  may  not  be 
amiss  to  mention  here.  Linmens  was  the  first  to  point  out  the  advantages  to 
be  derived  from  employing  the  Arundo  arenaria^  or  beach-grass,  in  fixing  the 
Muids  of  the  shore,  and  thereby  preventing  the  encroachments  of  the  sea.  The 
Dutch  have  long  availed  themselves  of  his  suggestion,  and  its  utility  has  been 
tested  to  some  extent  in  Massachusetts. 

8 
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These  destructive  insects  belong  to  a  fiunilj  called  Ly- 
MEXYUD^  which  may  be  rendered  timber-beetles.  They 
cannot  be  far  removed  from  the  Buprestians  and  the  spring- 
beetles  in  a  natm^l  arrangement.  From  the  latter,  howeveff 
the  insects  of  this  small  group  are  distinguished  by  having 
tlie  head  broad  before,  narrowed  behind,  and  not  sunk  into 
tlie  tliorax ;  they  have  not  the  breastrspine  of  the  Elaters, 
and  tlieir  legs  are  close  together,  and  not  separated  from 
each  other  by  a  broad  breast-bone  as  in  the  Bupresdans; 
and  tlie  hi{)-joints  are  long,  and  not  sunk  into  tlie  breast. 
In  the  princi])al  insects  of  this  family  the  antenna)  are  short, 
and,  from  the  third  joint,  flattened,  widened,  and  saw-toothed 
on  the  inside ;  and  tlie  jaw-feelers  of  the  males  have  a  singu- 
lar fringed  piece  attached  to  them.  The  body  is  long,  nar- 
row, nearly  cylindrical,  and  not  so  finn  and  hard  as  in  tlie 
Elaters.     The  feet  are  five-jointed,  long,  and  slender. 

The  larva)  of  Lymexylon  and  JSt/leccetus  are  very  odd- 
looking,  long,  and  slender  grubs.  The  head  is  small ;  the 
first  ring  is  very  much  hunched ;  and  on  the  top  of  the  last 
ring  tliere  is  a  fleshy  api)endagc,  resembling  a  leaf  in  Xy- 
mexylon^  and  like  a  stniight  horn  in  Hyhcoetus.  They  have 
six  short  legs  near  tlie  head.  These  grubs  inhabit  oak-trees, 
and  make  long  cylindrical  burrows  in  tlie  solid  wood.  They 
are  also  found  in  some  other  kinds  of  trees. 

Only  a  few  native  insects  of  this  family  are  known  to  me, 
and  these  fortunately  seem  to  be  rare  in  New 
England.     I  shall  descrilw  only  two  of  them. 

-^tk^     The  first  was  obtained  by  beating  the  limbs  of 
j|f        some  forestrtree.     It  may  be  calknl  Lymexylim 

^^B  ^     Hrriceum  (Fig.  »^0),  tlio  silky  timber-beetle.     It 

^  ■  V  is  of  a  chestnut-brown  color  above,  and  covered 
with  very  short  shining  yellowish  hairs,  which 
give  it  a  silky  lustre.  The  head  is  bowed  down  beneath 
the  fore  part  of  the  thonix  ;  the  eyt«  are  verj'  large,  and 
almost  meet  alnive  and  Ix^low  ;  the  antenna;  are  brownish 
red,  widened   and  compressed  from  the  fourth  to  tlio  last 
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joint  inclusive ;  the  thorax  is  longer  than  wide,  rounded  be- 
fore, convex  above,  and  deeply  indented  on  each  side  of  the 
base ;  the  wing-covers  are  convex,  gradually  taper  behind, 
and  do  not  cover  the  tip  of  the  abdomen ;  the  under-side  of 
the  body,  and  the  legs,  are  brownish  red.  Its  length  is  from 
four  to  six  tenths  of  an  inch.  This  insect  was  unknown  to 
Mr.  Say,  and  does  not  seem  to  have  been  described  before. 

The  generical  name  HyUcoetus^  given  to  some  insects  of 
this  fiunily,  means  a  sleeper  in  the  woods,  or  one  who  makes 
his  bed  in  the  forest.  We  have  one  hitherto  undescribed 
species,  which  may  be  called  HylecoetuB  Americanus^  the 
American  timber-beetle.  Its  head,  thorax,  abdomen,  and 
1^8  are  light  brownish  red ;  the  wing-covers,  except  at  the 
base,  where  they  are  also  red,  and  the  breast,  between  the 
middle  and  hindmost  legs,  are  black.  The  head  is  not  bowed 
down  under  the  fore  part  of  the  tliorax ;  the  eyes  are  small 
and  black,  and  on  the  middle  of  the  forehead  there  is  one 
small  reddish  eyelet,  a  character  unusual  among  beetles,  very 
few  of  which  have  eyelets ;  the  antenna)  resemble  those  of 
Lymexylon  sericeum^  but  are  shorter;  the  thorax  is  nearly 
square,  but  wider  than  long ;  and  on  each  wing-cover  there 
are  three  slightly  elevated  longitudinal  lines  or  ribs.  This 
beetle  is  about  four  tenths  of  an  inch  long.  It  appears  on 
the  wing  in  July. 

The  foregoing  beetles,  though  differing  much  in  form  and 
habits,  possess  one  character  in  common ;  namely,  their  feet 
are  five-jointed.  Those  that  follow  have  four-jointed  feet. 
In  this  great  section  of  Coleopterous  insects  are  arranged 
the  Weevil  tribe,  the  Capricorn  beetles  or  long-homed  bor- 
ers, and  various  kinds  of  leaf-eating  beetles,  all  of  which  are 
exceedingly  injurious  to  vegetation. 

So  great  is  the  extent  of  the  Weevil  tribe,*  and  so  imper- 
fectly known  is  the  history  of  a  large  part  of  our  native 

•  See  page  21. 
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species,  that  I  shall  be  obliged  to  confine  myself  to  an  ac- 
count of  a  few  only  of  the  most  remarkable  weevils,  and 
principally  tliose  that  have  become  most  known  for  their 
depredations.  Mr.  Kollar*s  excellent  ^^  Treatise  on  Insects 
injurious  to  Gardeners,  Foresters,  and  Farmers,"  contains 
an  account  of  several  kinds  of  weevils  that  are  imknown 
in  this  country ;  and  indeed  but  few  resembling  tlicm  have 
hitherto  been  discovered  here.  Should  future  observations 
lead  to  the  detection  in  our  gardens  and  orchards  of  any 
like  (liose  which  in  Europe  attack  the  vine,  tlie  plum,  the 
apple,  the  pear,  and  the  leaves  and  stems  of  fruit-trees,  the 
work  of  Mr.  Kollar  may  be  consulted  with  great  advantage. 

Weevils,  in  the  winged  state,  are  hard-shelled  beetles,  and 
are  distinguished  from  other  insects  by  having  tlie  fore  part 
of  the  head  prolonged  into  a  broad  muzzle  or  a  longer  and 
more  slender  snout,  in  the  end  of  which  the  opening  of  the 
mouth  and  the  small  homy  jaws  are  placed.  The  flies  and 
motlis  produced  from  certain  young  insects,  called  weevils 
by  mistake,  do  not  possess  these  characters,  and  their  larvie 
or  young  differ  essentially  from  those  of  the  true  weevils. 
The  latter  belong  to  a  group  called  RnYXCHOPHORiDiE,  lit- 
erally, snout-bearers.  These  beetles  are  mastly  of  small  size. 
Their  antenna)  are  usually  knobbed  at  the  end,  and  are 
situated  on  the  muzzle  or  snout,  on  each  side  of  which  there 
is  generally  a  short  groove  to  receive  the  base  of  the  antennas 
when  the  latter  are  turned  backwards.  Their  feelers  are 
very  small,  and,  in  most  kinds,  are  concealed  within  the 
mouth.  The  abdomen  is  oflen  of  an  oval  form,  and  wider 
than  the  thorax.  The  legs  are  short,  not  fitted  for  run- 
ning or  digging,  and  the  soles  of  tlie  feet  are  short  and 
flattened.  These  beetles  are  oflen  very  hurtful  to  plants, 
by  boring  into  the  leaves,  bark,  buds,  fruit,  and  seeds,  and 
feeding  u\H)n  the  sofl  subsUuice  therein  contained.  They 
are  diurnal  insects,  and  love  to  come  out  of  their  retreats 
and  enjoy  the  sunshine.  Some  of  them  fly  well ;  but  others 
liave  no  wings,  or  only  very  short  ones,  inider  the  wing- 
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cases,  and  are  therefore  unable  to  fly.  They  walk  slowly, 
and  being  of  a  timid  nature,  and  without  the  means  of  de- 
fence, when  alarmed  they  turn  back  their  antennae  imder 
the  snout,  fold  up  their  legs,  and  fall  from  the  plants  on 
which  they  live.  They  make  use  of  their  snouts  not  only 
in  feeding,  but  in  boring  holes,  into  which  they  afterwards 
drop  their  eggs. 

The  young  of  these  snout-beetles  are  mostly  short  fleshy 
grubs,  of  a  whitish  color,  and  without  legs.  The  covering  of 
their  heads  is  a  hard  shell,  and  the  rings  of  their  bodies  are 
very  convex  or  hunched,  by  both  of  which  characters  they 
are  easily  distinguished  from  the  maggots  of  flies.  Their 
jaws  are  strong  and  homy,  and  with  them  they  gnaw  those 
parts  of  plants  which  serve  for  their  food.  It  is  in  the  grub 
state  that  weevils  are  most  injurious  to  vegetation.  Some 
of  them  bore  into  and  spoil  fruits,  grain,  and  seeds ;  some 
attack  the  leaves  and  stems  of  plants,  causing  them  to  swell 
and  become  cankered ;  while  others  penetrate  into  the  solid 
wood,  interrupt  the  course  of  the  sap,  and  occasion  the 
branch  above  the  seat  of  attack  to  wither  and  die.  Most 
of  these  grubs  are  transformed  within  the  vegetable  sub- 
stances upon  which  they  have  lived ;  some,  however,  when 
fully  grown,  go  into  the  ground,  where  they  are  changed 
to  pupae,  and  afterwards  to  beetles. 

In  the  spring  of  the  year,  we  often  find  among  seed- 
peas  many  that  have  holes  in  them ;  and,  if  the  peas  have 
not  been  exposed  to  the  light  and  air,  we  see  a  little  in- 
sect peeping  out  of  each  of  these  holes,  and  waiting  appar- 
ently for  an  opportunity  to  come  forth  and  make  its  escape. 
If  we  turn  out  the  creature  from  its  cell,  we  perceive  it  to 
be  a  small  oval  beetle,  rather  more  than  one  tenth  of  an 
inch  long,  of  a  rusty  black  color,  with  a  white  spot  on  the 
binder  part  of  the  thorax,  four  or  five  white  dots  beliind 
the  middle  of  each  wing-cover,  and  a  white  spot  shaped  like 
the  letter  T  on  the  exposed  extremity  of  the  body.  This 
little  insect  is  the  Bruchus  Pisi  of  Linnaeus  (Fig.  31),  the 


62  GOLEOPTEBA. 

pca-Bruchus,  or  pea-weevil,  but  is  better  known  in  America 
by  the  incorrect  name  of  pea-bog.     The  original 
^y^v.     meaning  of  the  word  Bruchus  is  a  devourer,  and 
^^^  I    the  insects  to  which  it  is  applied  well  deserve  this 
/^^^     name,  for,  in  the  larva  state,  they  devour  the  iiH 
r^^l      tenor  of  seeds,  often  leaving  but  little  more  than 
tlio  hull  untouched.     They  belong  to  a  fiunily  of 
the  great  weevil   tribe   called   Bruchid^  and   are   distin- 
guished from  other  weevils  by  the  following  characters.    The 
body  is  oval,  and  slightly  convex ;  tlie  head  is  bent  down* 
wards,  so  that  the  broad  muzzle,  when  the  insects  are  not 
eating,  rests  upon  the  breast ;  the  antennsB  are  short,  straight, 
and  saw-toothed  within,   and  are  inserted  close  to  a  deep 
notch  in  each  of  the  eyes ;  the  feelers,  though  very  small, 
are  visible ;  the  wing-cases  do  not  cover  the  end  of  the  ab- 
domen ;  and  tlie  hindmost  thighs  are  very  thick,  and  often 
notched  or  toothed  on  the  under-side,  as  is  the  case  in  the 
pea-weevil.      The  habits  of  the  Bruchians  and  their  larvflB 
are  similar  to  those  of  the  pea-weevil,  which  remain  to  be 
dc8cril)ed.     It  mjiy  be  well,  however,  to  state  here,  that  these 
beetles  frequent  the  leguminous  or  i>od-bearing  plants,  such 
as  the  pea,  Gleditschia,  Kobinia,  Mimosa,  Cassia,  &c.,  during 
and  immediately  after  the  flowering  season  ;  they  wound  the 
skin  of  the  tender  pods  of  these  plants,  and  lay  their  eggs 
singly  in  the  wounds.     Each  of  tlie  little  maggot-like  gmfat 
hat<*hed  therefrom  perforates  the  pod  and  enters  a  seed,  the 
pul[)  of  which  suttices  for  its  food  till  fiilly  grown. 

Few  persons  while  indulging  in  tlie  luxury  of  early  green 
peas  are  aware  how  many  insects  they  unconsciously  swal- 
low. When  the  pods  are  careftilly  examined,  small  discol- 
ored spots  may  be  seen  within  them,  each  one  corresponding 
to  a  similar  s|)ot  on  the  opposite  pea.  If  this  spot  in  the 
pea  be  ojK'ned,  a  minute  whitish  grub,  destitute  of  feet,  will 
be  found  therein.  It  is  the  weevil  in  its  lar\'a  form,  which 
lives  upon  the  marrow  of  the  pea,  and  arrives  at  its  fiill 
size  by  the  time  tliat  the  pea  becomes  dry.     This  larva  or 


THE    PEA-WEEVIL.  63 

grub  then  bores  a  round  hole  from  the  hollow  in  the  centre 
of  the  pea  quite  to  the  hull,  but  leaves  the  latter,  and  gen- 
erally the  germ  of  the  future  sprout,  untouched.  Hence 
these  buggy  peas,  as  they  are  called  by  seedsmen  and  gar- 
deners, will  frequently  sprout  and  grow  when  planted.  The 
grub  is  changed  to  a  pupa  within  its  hole  in  the  pea  in  the 
autumn,  and  before  the  spring  casts  its  skin  again,  becomes 
a  beetle,  and  gnaws  a  hole  through  the  tliin  hull  in  order  to 
make  its  escape  into  the  air,  which  frequently  does  not  hap- 
pen before  the  peas  are  planted  for  an  early  crop.  After 
the  pea-vines  have  flowered,  and  while  the  pods  are  young 
and  tender,  and  the  peas  within  them  are  just  beginning  to 
swell,  tlie  beetles  gather  upon  them,  and  deposit  their  tiny 
eggs  singly  in  the  punctures  or  wounds  which  they  make 
upon  the  surfiice  of  the  pods.  This  is  done  mostly  during 
the  night,  or  in  cloudy  weather.  The  grubs,  as  soon  as 
they  are  hatched,  penetrate  the  pod  and  bury  themselves 
in  the  opposite  peas  ;  and  the  holes  through  which  they 
pass  into  the  seeds  are  so  fine  as  hardly  to  be  perceived, 
and  are  soon  closed.  Sometimes  every  pea  in  a  pod  will 
be  found  to  contain  a  weevil-grub;  and  so  great  has  been 
the  injury  to  the  crop,  in  some  parts  of  the  coimtry,  that 
the  inhabitants  have  been  obliged  to  give  up  the  cultivation 
of  this  vegetable.*  These  insects  diminish  the  weight  of  the 
peas  in  which  they  lodge  nearly  one  half,  and  their  leavings 
are  fit  only  for  the  food  of  swine.  This  occasions  a  great 
loss  where  peas  are  rai^  for  feeding  stock  or  for  family 
use,  as  they  are  in  many  places.  Those  persons  who  eat 
whole  peas  in  the  winter  afler  they  are  raised,  run  the  risk 
of  eating  the  weevils  also ;  but  if  the  peas  are  kept  till  they 
are  a  year  old,  the  insects  will  entirely  leave  tliem.f 

The  pea-weevil  is  supposed  to  be  a  native  of  the  United 
States.     It  seems  to  have  been  first  noticed  in  Pennsylvania, 

•  See  Kalm*8  Travels,  (8vo,  Warrington,  1770,)  Vol.  I.  p.  173. 
t  See  the  "  Boston  Cultivator  "  for  July  1, 1848,  for  an  interesting  account  of 
the  habits  of  these  insects,  by  Mr.  S.  Deane. 
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many  years  ago,  and  has  gradually  spread  from  thence  to 
New  Jersey,  New  York,  Connecticut,  Rhode  Island,  and 
Massachusetts.  It  is  yet  rare  in  New  Hampshire,  and  I 
believe  has  not  appeared  in  the  eastern  parts  of  Maine.  It 
is  unknown  in  the  North  of  Europe,  as  we  learn  from  the 
interesting  account  given  of  it  by  Kalm,  tlie  Swedish  trav- 
eller, who  tells  us  of  the  fear  with  which  he  was  filled  on 
finding  some  of  these  weevils  in  a  parcel  of  peas  which  he 
had  carried  home  from  America,  having  in  view  the  whole 
damage  which  liis  beloved  country  would  have  suffered,  if 
only  two  or  three  of  these  noxious  insects  had  escaped  him. 
They  are  now  common  in  the  South  of  Europe  and  in  Eng- 
land, whither  they  may  have  been  carried  from  this  country. 
As  tlie  cultivated  pea  was  not  originally  a  native  of  Amer- 
ica, it  would  be  interesting  to  ascertain  what  plants  the  pea- 
weevil  formerly  inhabited.  That  it  should  have  preferred 
the  prolific  exotic  pea  to  any  of  our  indigenous  and  less 
productive  pulse,  is  not  a  matter  of  surprise,  analogous  fiicts 
being  of  common  occurrence  ;  but  that,  for  so  many  years,  a 
rational  method  for  checking  its  ravages  should  not  have  been 
practised,  is  somewhat  remarkable.  An  exceedingly  simple 
one  is  recommended  by  Dcane,  but  to  be  successful  it  should 
be  universally  adopted.  It  consists  merely  in  keeping  seed- 
peas  in  tight  vessels  over  one  year  before  planting  them. 
Latreille  and  others  recommend  putting  them,  just  before 
they  are  to  be  planted,  into  hot  water  for  a  minute  or  two, 
by  which  means  the  weevils  will  be  killed,  and  the  sprouting 
of  the  peas  will  be  quickened.  The  insect  is  limited  to  a 
certiiin  period  for  depositing  its  eggs  ;  late-sown  peas  there- 
fore escape  its  attacrks.  The  late  Colonel  Pickering  observed 
that  those  sown  in  Pennsylvania  as  late  as  the  20th  of  May 
were  entirely  free  from  weevils  ;  and  Colonel  Worthington, 
of  Rensselaer  County,  New  York,  who  sowed  his  peas  on 
the  10th  of  June,  six  years  in  succession,  never  found  an 
insect  in  them  during  that  period. 

The  crow  black-bird  is  said  to  devour  great  numbers  of 
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the  beetles  in  the  spring ;  and  the  Baltimore  oriole  or  hang- 
bird  splits  open  the  green  pods  for  the  sake  of  the  grubs  con- 
tained in  the  peas,  thereby  contributing  greatly  to  prevent 
the  increase  of  these  noxious  insects.  The  instinct  that  en- 
ables this  beautiful  bird  to  detect  the  lurking  grub,  concealed, 
as  the  latter  is,  within  the  pod  and  the  hull  of  the  pea,  is 
worthy  our  highest  admiration ;  and  the  goodness  of  Provi- 
dence, which  has  endowed  it  with  this  faculty,  is  still  further 
shown  in  the  economy  of  the  insects  also,  which,  through 
His  prospective  care,  are  not  only  limited  in  the  season  of 
their  depredations,  but  are  instinctively  taught  to  spare  the 
germs  of  the  peas,  thereby  securing  a  succession  of  crops 
for  our  benefit  and  that  of  their  own  progeny. 

The  Attelabians  (AnELABiDiE)  are  distinguished  from  the 
Bruchians  by  the  form  and  greater  length  of  the  head,  which 
is  a  little  inclined,  and  ends  with  a  snout,  sometimes  short 
and  thick,  and  sometimes  long,  slender,  and  curved.  The 
eyes  also  are  round  and  entire,  and  the  antennas  are  usually 
implanted  near  the  middle  of  the  snout.  The  larvae  re- 
semble those  of  most  of  the  snout-beetles,  being  short,  thick, 
whitish  grubs,  with  homy  heads,  the  rings  of  the  body  very 
much  hunched,  and  deprived  of  legs,  the  place  of  which  is 
supplied  by  fleshy  warts  along  the  under-side  of  the  body. 
Some  of  the  European  insects  of  this  family  are  known  to  be 
very  injurious  to  the  leaves,  fruits,  and  seeds  of  plants. 

The  different  kinds  of  Attelabns  are  said  to-  roll  up  the 

edges  of  leaves,  thereby  forming  little  nests,  of  the  shape  and 

size  of  thimbles,  to  contain  their  eggs,  and  to  shelter  their 

young,  which  afterwards  devour  the  leaves,  pig.  82. 

The  larvae  and  habits  of  our  native  species 

are  unknown  to  me.     The  most  common  one 

here  is  the  AUelabus  analis  of  Weber  (Fig. 

32),  or  the  red-tailed  Attelabus.     It  is  one 

quarter  of  an  inch  long  from  the  tip  of  the 

thick  snout  to  the  end  of  the  body.     The 

head,  which   is   nearly  cylindrical,  the  antennae,  legs,  and 
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middle  of  the  breast,  are  deep  blue-black ;  the  thorax,  wing- 
covers,  and  abdomen  are  dull  red ;  the  wing-covers,  taken 
together,  are  nearly  square,  and  are  punctured  in  rows. 
This  beetle  is  foimd  on  the  leaves  of  oak-trees  in  June  and 
July. 

The  two-spotted  Attelabus,  Attelabus  bipustulatus  of  Fabri- 
cius,  (Plate  n.Fig.  6,)  is  also  found  on  oak-leaves  during  the 
same  season  as  the  preceding.  It  is  of  a  deep  blue-black 
color,  with  a  square  dull  red  spot  on  the  shoulders  of  each 
wing-cover.  It  measures  rather  more  than  one  eighth  of  an 
inch  in  lengtli. 

Two  or  tliree  beetles  of  this  family  are  very  hurtful  to  the 
vine,  in  Europe,  by  nibbling  tlie  midrib  of  tlie  leaves,  so  that 
the  latter  may  be  rolled  up  to  form  a  retreat  for  their  young. 
Tliey  also  puncture  the  buds  and  the  tender  fruit  of  tliis  and 
of  other  plants.  In  conse(juence  of  the  damage  caused  by 
them  and  by  their  larva?,  whole  vineyanls  are  sometimes 
stripjied  of  their  leaves,  and  fruit-trees  are  despoiled  of  their 
foliage  and  fruits.  These  insects  belong  to  the  genus  iiyit- 
chites^  a  name  given  to  them  in  allusion  to  their  snouts.  I 
have  not  seen  any  of  them  on  vines  or  fruit-trees  in  this 
country.  The  largest  one  found  here  is  the  Iti/nchites  bieohr 
of  Fabricius,  or  two-colored  Rynchites.  This  insect  is  met 
with  in  June,  July,  and  August,  on  cultivated  and  wild 
rose-bashes,  sometimes  in  considerable  numbers.  That  they 
injure  these  plants  is  highly  probable,  but  the  nature  and 
extent  of  the  injury  is  not  certainly  known.  The  whole 
of  the  upper  side  of  this  l)i»etle  is  red,  except  the  ratlier 
long  and  slender  snout,  which,  together  with  the  antenna^ 
legs,  and  under-side  of  the  body,  is  black ;  it  is  thickly 
covereil  with  small  punctures,  and  is  slightly  downy,  and 
there  are  rows  of  larger  punctures  on  the  wing-covers.  It 
mi^asures  one  fifth  of  an  inch  from  the  eyes  to  the  tip  of 
the  abdomen. 

The  gniljs  of  many  kinds  o{  Apion  destroy  the  seeds  of 
plants.     In  Europe  they  do  much  mischief  to  clover  in  thin 
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way.  They  receive  the  above  name  from  the  shape  of  the 
beetles,  which  resembles  that  of  a  pear.  Say's  Apion,  Apion 
Sayi  *  of  Schonherr  (Fig.  33),  is  a  minute  black 
species,  not  more  than  one  tenth  of  an  inch  long, 
exclusive  of  the  slender,  sharp-pointed  snout.  Its 
grubs  live  in  the  pods  of  the  common  wild-indigo 
bush,  Bapti9ia  tinctoria^  devouring  the  seeds.  A 
smaller  kind,  somewhat  like  it,  inhabits  the  pods 
and  eats  the  seeds  of  the  locust-tree,  or  Hobinia 
pgeudacacia. 

Naturalists  place  here  a  little  group  of  snout-beetles,  called 
Brenthtdje,  or  Brenthians,  which  diflFer  entirely  in  their 
forms  from  the  other  weevils,  both  in  the  beetle  and  grub 
state.  They  have  a  long,  narrow,  and  cylindrical  body. 
The  snout  projects  from  the  head  in  a  straight  line  with 
the  body,  and  varies  in  shape  according  to  the  sex  of  the 
insect,  and  even  in  individuals  of  the  same  sex.  In  the 
males  it  is  broad  and  flat,  sometimes  as  long  as  the  thorax, 
sometimes  much  shorter,  and  it  is  widened  at  the  tip,  where 
are  situated  two  strong  nippers  or  upper  jaws  ;  in  the  females 
it  is  long,  very  slender,  and  not  enlarged  at  the  extremity, 
and  the  nippers  are  not  visible  to  the  naked  eye.  The 
feelers  are  too  small  to  be  seen.  The  antennae  are  short, 
straight,  slightly  thickened  towards  the  tip,  and  implanted 
before  the  prominent  eyes,  on  the  middle  of  the  snout  in 
the  males,  and  at  the  base  of  it  in  the  females.  The  legs 
are  short,  the  first  pair  being  the  largest,  and  the  hindmost 
unusually  distant  from  the  middle  pair.  These  insects  live 
under  the  bark  and  in  the  trunks  of  trees,  but  very  little 
has  been  published  respecting  their  habits  ;  and  the  only 
description  of  their  larvae  that  has  hitherto  appeared  is  con- 
tained in  my  first  Report  on  the  Insects  of  Massachusetts, 
printed  in  the  year  1838,  in  the  seventy-second  number  of 
the  "  Documents  of  the  House  of  Representatives." 

The  only  beetle  of  this  fiimily  known  in  the  New  England 

*  Apum  nmtrum^  Say. 
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States  is  the  Brenthus  (^Arrhenodes)  sqftemtrianis*  of  Herbst 
(Fig.  34),  the  Northern  Brenthus,  so  named  because  most 
rig.  84.  of  the  other  species  are  tropical  insects.  It 
is  of  a  mahogany-brown  color ;  the  wing-cases 
are  somewhat  darker,  ornamented  with  nar- 
row tawny-yellow  spots,  and  marked  with  deep 
furrows,  the  sides  of  which  are  punctured  ;  the 
thorax  is  nearly  egg-«haped,  broadest  behind 
the  middle,  and  highly  polished.  The  com- 
mon lengtli  of  this  insect,  including  the  snout,  is  six  tenths 
of  an  inch ;  but  much  larger  as  well  as  smaller  specimens 
frequently  occur.  The  Northern  Brenthus  inhabits  the  white 
oak,  on  the  trunks  and  under  the  bark  of  which  it  may  be 
found  in  June  and  July,  having  then  completed  its  trans- 
formations. The  female,  when  about  to  lay  her  eggs,  punc- 
tures the  bark  with  her  slender  snout,  and  drops  an  ^g  in 
each  hole  thus  made.  The  grub,  as  soon  as  it  is  hatched, 
bores  into  the  soUd  wood,  forming  a  cylindrical  passage, 
which  it  keeps  clear  by  i)ushing  its  castings  out  of  the  orifice 
of  the  hole,  as  fast  as  they  accumulate.  These  castings  or 
chips  are  like  very  fine  sawdust;  and  the  holes  made  by 
the  insects  are  easily  discovered  by  the  dust  around  them. 
When  fully  grown,  the  grub  measures  rather  more  than  an 
inch  in  length,  and  not  quite  one  tenth  of  an  inch  in  thick- 
ness. It  is  nearly  cylindrical,  being  only  a  little  flattened 
on  the  under-side,  and  is  of  a  whitish  color,  except  the  last 
segment,  wliich  is  dark  chestnutrbrown.  Each  of  the  first 
three  segments  is  provided  with  a  pair  of  legs,  and  there 
is  a  fleshy  prop-leg  under  the  hinder  extremity  of  the  body. 
The  last  segment  is  of  a  homy  consistence,  and  is  oUiqady 
hollowed  at  the  end,  so  as  to  form  a  kind  of  gouge  or  scoop, 
the  edges  of  which  are  furnished  with  Uttle  notches  or  teeth. 
It  is  by  means  of  this  singular  scoop  that  the  grub  shovels 
the  minute  grains  of  the  wood  out  of  its  burrow.     The  pupa 


*  A  niit^take  uiHloubtiHlly  for  trjMcmtnimalU.    It  is  tho  Brtnihut  maxiOomu  of 
Olivier  and  Schcinherr. 
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is  met  with  in  the  burrow  formed  by  the  larva.  It  is  of 
a  yello¥rish-white  color;  the  head  is  bent  under  the  thorax, 
and  the  snout  rests  on  tlie  breast  between  the  folded  legs 
and  wings ;  the  back  is  furnished  with  transverse  rows  of 
little  thorns  or  sharp  teeth,  and  there  are  two  larger  thorns 
at  the  extremity  of  the  body.  These  minute  tlioms  probably 
enable  the  pupa  to  move  towards  the  mouth  of  its  burrow 
when  it  is  about  to  be  transformed,  and  may  serve  also  to 
keep  its  body  steady  during  its  exertions  in  casting  off  its 
pupa  skin.  These  insects  are  most  abundant  in  trees  that 
have  been  cut  down  for  timber  or  fuel,  which  are  generally 
attacked  during  the  first  summer  afler  they  are  felled ;  it 
has  also  been  ascertained  that  living  trees  do  not  always 
escape,  but  those  that  are  in  full  vigor  are  rarely  perforated 
by  grubs  of  this  kind.  The  credit  of  discovering  the  habits 
and  transformations  of  the  Northern  Brenthus  is  due  to  the 
Ilev.  L.  W.  Leonard,  of  Dublin,  New  Hampshire,  who  has 
fiivored  me  with  specimens  in  all  their  forms.  This  insect 
is  now  known  to  inhabit  nearly  all  the  States  in  the  Union. 
I  am  inclined  to  think  that  the  Brenthians  ought  to  be  placed 
at  the  end  of  the  weevil  tribe ;  but  I  have  not  ventured  to 
alter  the  arrangement  generally  adopted. 

The  rest  of  the  weevils  are  short  and  thick  beetles,  differ- 
ing firom  all  the  preceding  in  their  antennae,  which  are  bent 
or  elbowed  near  the  middle,  the  first  joint  being  much  longer 
than  the  rest.  Their  feelers  are  not  perceptible.  They  be- 
long to  the  family  Curcuugnid^  so  called  from  the  princi- 
pal genus,  Curculioj  a  name  given  by  the  Romans  to  the  corn- 
weevil.  The  Curculionians  vary  in  the  form,  length,  and 
direction  of  their  snouts.  Those  belonging  to  the  old  genus 
Curculio  have  short  and  thick  snouts,  at  the  extremity  of 
which,  and  near  to  the  sides  of  the  mouth,  the  antennas  are 
implanted ;  those  to  which  the  name  of  Bhynchce^nus  was  for- 
merly applied  have  longer  and  more  slender  snouts,  usually 
bearing  the  antennas  on  or  just  beliind  the  middle  ;  and  the 
third  great  genus,   called    Calandra^   contains   long-snouted 
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lK»t»t!es,  wliose  antcMiiut  are  fixed  just  before  the  eyes  at  the 
l>ase  of  the  snout. 

Curculio  (^PandeleteiHs)  hilaris  of  Herbst  (Fig.  So),  wliich 
wo  may  call  the  gniy-sided  Curculio,  is  a  little  pale-bnmTi 

beetle,  variegatoil  \vnth  gray  upon  the  sides.    Its 

snout  is  short,  broad,  and  slightly  furrowed  in 

\\J  /  -    ^6  middle  ;  there  are  three  blackish  stripes  on 

\^^         the  thorax,  between  which  are  two  of  a  light 

i^^bv       gray  color  ;  the  wing-covers  liave  a  broad  stripe 

/^^■\  \     of  light  gray  on  the  outer  side,  edged  within  by 

i  ^^  I       a  slender  blackish  line,  and  sending  two  short 

oblique  branches  almost  across  each  wing-cover: 

and  the  fon^legs  are  much   larger  than  the   others.     The 

length  of  this  bi*etle  varies  from  one  eighth  to  one  fifth  of 

an  inch.     The  larva  lives  in  the  trunks  of  the  w^hite  oak,  on 

which  the  beetles  may  be  found  about  the  last  of  May  and 

the  lK»ginning  of  June. 

The   Pales  weevil,  Curculio  (^Hylobiu%)  Pedes  of  Herhst 
.«    ..  (Fig.  30),  is  a  bi*etle  of  a  deep  chestnut-brown 

color,  having  a  line  and  a  few  dots  of  a  yellow- 
ish-white color  on  the  thorax,  and  many  small 
yellowish-white  spots  sprinkled  over  the  wing- 
covers.  All  the  thighs  are  toothed  beneath, 
and  the  snout  is  slender,  cylindrical,  inclined, 
and  nearly  as  long  its  the  thonix.  On  account 
of  the  length  of  the  snout  this  insect  has  been 
placed  in  the  genus  Jihi/nrJia*nu»  by  some  nat- 
unilists  ;  but  the  antenna*  are  implantinl  Ix'fore  the  middle  of 
the  sn(»ut,  and  not  far  from  the  sid(»s  of  the  mouth.  This 
l)tH*tle  nu^Jisures  from  two  to  thrtu*  eighths  of  an  inch  in 
length,  exclusive  of  the  snout.  It  may  be  found  in  great 
abundance,  in  May  and  June,  on  boanl-fences,  the  sides 
of  new  wcKKien  buildings,  and  on  the  trunks  of  pine-trees. 
I  havi»  dist'overed  them,  in  considerable  numbers,  under 
the  Ixirk  of  the  ])itch-])ine.  The  larvas  which  do  not  mate- 
riallv  (litter  from  those  of  other  wei»vils,  inhabit  these  and 
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probably  other  kinds  of  pines,  doing  sometimes  immense 
injury  to  them.  Wilson,  the  ornithologist,  describes  the 
depredations  of  these  insects,  in  liis  accomit  *  of  the  ivory- 
billed  woodpecker,  in  the  following  words :  "  Would  it  be 
beheved  that  the  larvae  of  an  insect,  or  fly,  no  larger  than 
a  grain  of  rice,  should  silently,  and  in  one  season,  destroy 
some  thousand  acres  of  pine-trees,  many  of  them  from  two 
to  three  feet  in  diameter  and  a  hundred  and  fifty  feet 
high  !  Yet  whoever  passes  along  the  high  road  from  George- 
town to  Charleston,  in  South  Carolina,  about  twenty  miles 
from  the  former  place,  can  have  striking  and  melancholy 
proo&  of  the  fact.  In  some  places  the  whole  woods,  as  fiir 
as  you  can  see  around  you,  are  dead,  stripped  of  the  bark, 
their  wintry-looking  arms  and  bare  trunks  bleaching  in  the 
sun,  and  tumbling  in  ruins  before  every  blast,  presenting  a 
frightful  picture  of  desolation.  Until  some  effectual  prevent- 
ive or  more  complete  remedy  can  be  devised  against  these 
insects,  and  their  larvae,  I  would  humbly  suggest  the  pro- 
priety of  protecting,  and  receiving  with  proper  feeUngs  of 
gratitude,  the  services  of  this  and  the  whole  tribe  of  wood- 
peckers, letting  the  odium  of  guilt  fall  to  its  proper  owners." 
Some  years  ago  Mr.  Nuttall  kindly  procured  for  me,  near 
the  place  above  mentioned,  specimens  of  the  destructive  in- 
sects referred  to  by  Wilson.  They  were  of  three  kinds. 
Those  in  greatest  abundance  were  the  Pales  weevil.  One 
of  the  others  was  a  larger,  darker-colored  weevil,  without 
white  spots  on  it,  and  named  Ht/lobius  picivorus  by  Ger- 
mar  and  Schonherr,  or  the  pitch-eating  weevil;  it  is  sel- 
dom found  in  Massachusetts.  The  third  was  the  wliite-pine 
weevil,  to  be  next  described.  It  is  said  that  these  beetles 
puncture  the  buds  and  the  tender  bark  of  the  small  branches, 
and  feed  upon  the  juice,  and  that  the  young  shoots  are  often 
so  much  injured  by  them  as  to  die  and  break  off  at  the 
wounded  part.  But  it  is  in  the  larva  state  that  they  are 
found  to  be  most  hiulfid  to  the  pines.    The  larvaB  live  under 

•  Amcricun  Ornithology,  Vol.  IV.  p.  21. 
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the  bark,  devouring  its  soft  inner  surface,  and  the  tender, 
newly  formed  wood.  When  they  abound,  as  they  do  in 
some  of  our  pine  forests,  they  separate  large  pieces  of  bark 
fnwn  the  wood  beneath,  in  consequence  of  which  the  part 
perishes,  and  the  tree  itself  soon  languishes  and  dies. 
The  white-pine  weevil,  lihynchcenus  (^Pissodes)   Strobi^ 

of  Professor  Peck  (Fig.  37),  imitcs  with 
tlie  two  preceding  insects  in  destroying 
the  pines  of  this  country,  as  above  de- 
scribed. But  it  employs  also  another 
mode  of  attack  on  the  white  pine,  of 
which  an  interesting  account  is  given  by 
the  late  Professor  Peck,  the  first  describer 
of  tlie  insect,  in  the  fourth  volume  of  the 
"  Massachitsetts  A^icultural  Ri^pository  and  Journal,"  ac- 
C()m])anied  by  figures  of  the  insect.  The  lofty  stature  of  the 
white  pine,  and  the  straightness  of  its  trunk,  depend,  as  Pro- 
fessor Pi»ck  has  remarked,  upon  the  constant  health  of  its 
leading  shoot,  for  a  long  succession  of  years  ;  and  if  this  shoot 
be  destroyed,  the  tree  becomes  stunted  and  deformed  in  its 
subsequent  growth.  This  accident  is  not  unconunon,  and  ts 
caiLsed  by  the  ravages  of  the  white-pine  weevil. 

This  beetle  is  oblong  oval,  rather  slender,  of  a  brownish 
color,  thickly  punctured,  and  variegated  with  small  brown, 
rust-colored,  and  whitish  scales.  There  are  two  wliite  dots 
on  the  thorax  ;  the  scutel  is  white ;  and  on  the  wing-covers, 
which  are  punctureil  in  rows,  Uiere  is  a  wliitish  transverse 
band  behind  the  middle.  The  snout  is  longer  than  the 
thomx,  slender,  and  a  very  little  inclined.  The  length  of 
this  inswt,  exdasive  of  its  snout,  varies  from  one  fifth  to 
three  tenths  of  an  inch.  Its  eggs  are  deposited  on  the  lead- 
ing shoot  of  the  pine,  prolwbly  immediately  under  the  outer 
l)ark.  The  larvas  hatched  tlierefrom,  lx)rt?  into  the  shoot  in 
various  dirt»ctions,  and  probably  remain  in  the  wood  more 
than  one  year.     When  the  fiH.Mling  state  is  passed,  but  before 

*  J'i$M>dts  HtmurttuU  o(  livniuir. 
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the  insect  is  changed  to  a  pupa,  it  gnaws  a  passage  fi*om 
the  inside  quite  to  the  bark,  which,  however,  remaining  un- 
touched, serves  to  shelter  the  little  borers  from  the  weatlier. 
After  they  have  changed  to  beetles,  they  have  only  to  cut 
away  the  outer  bark  to  make  their  escape.  They  begin  to 
come  out  early  in  September,  and  continue  to  leave  the  wood 
through  that  month  and  a  part  of  October.  The  shoot  at 
this  time  will  be  found  pierced  with  small  round  holes  on 
all  sides ;  sometimes  thirty  or  forty  may  be  counted  on  one 
shoot.  Professor  Peck  has  observed  that  an  unlimited  in- 
crease is  not  permitted  to  this  destructive  insect;  and  that 
if  it  were,  our  forests  would  not  produce  a  single  mast.  One 
of  the  means  appointed  to  restrain  the  increase  of  the  white- 
pine  weevil  is  a  species  of  ichneumon-fly,  endued  with  sa- 
gacity to  discover  the  retreat  of  the  larva,  the  body  of  which 
it  stings,  and  therein  deposits  an  egg.  From  the  latter  a  grub 
is  hatched,  which  devours  the  larva  of  the  weevil,  and  is 
subsequently  transformed  to  a  four- winged  fly,  in  the  habita- 
tion prepared  for  it.  The  most  efiectual  remedy  against  the 
increase  of  these  weevils  is  to  cut  off"  the  shoot  in  August, 
or  as  soon  as  it  is  perceived  to  be  dead,  and  commit  it,  with 
its  inhabitants,  to  the  fire. 

Such  is  the  substance  of  Professor  Peck's  history  ol  this 
insect ;  to  which  may  be  added,  that  the  beetles  are  found  in 
great  numbers,  in  April  and  May,  on  fences,  buildings,  and 
pine-trees  ;  that  they  probably  secrete  themselves  during  the 
winter  in  the  crevices  of  the  bark,  or  about  the  roots  of  the 
trees,  and  deposit  their  eggs  in  the  spring ;  or  they  may  not 
usually  leave  the  trees  before  spring. 

Perhaps  the  method  used  for  decoying  the  pine^ating  bee- 
tles in  Europe  may  be  practised  here  with  advantage.  It 
consists  in  sticking  some  newly-cut  branches  of  pine-trees  in 
the  ground,  in  an  open  place,  during  the  season  when  the 
insects  are  about  to  lay  their  eggs.  In  a  few  hours  tliese 
branches  wUl  be  covered  witli  the  beetles,  which  may  be 
shaken  mto  a  cloth  and  burned. 
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There  are  Home  of  tlic  lon^noated  wcevik  which  iiiliabit 
iiuta  of  various  kinds.  Iloiice  they  are  called  nuUweeviU, 
and  belong  chiefly  to  the  modum  genus  Balaninut,  a  name 
that  si<rnifii-s  living  or  being  in  a  nut.  The  common  nat- 
weevi]  uf  Knroi>e  lays  her  eggs  in  the  hazelnut  and  filbert, 
having  previously  bored  a  hole  for  that  purpose  witli  ber 
long  and  slender  snout,  while  the  fruit  is  young  and  tender, 
und  dropping  only  one  egg  in  each  nut  tlius  pricked.  A 
litde  grub  is  soon  hatched  from  tlie  egg,  and  begins  immedi- 
ately to  devour  the  sofl  kernel.  Notwithstanding  tliis,  the 
nut  continues  t4i  tnm-ase  in  size,  and,  l^  the  time  that  it  is 
ri[>e  and  reitdy  to  fait,  its  little  inliabitant  aliio  comes  to  its 
growth,  gnaws  a  round  hole  in  the  shell,  through  which  it 
afWrwards  makes  its  escajM*,  and  burrows  in  the  ground. 
Here  it  remains  unchanged  through  the  winter,  and  in  the 
following  summer,  having  completed  its  transformations,  it 
comes  out  of  the  ground  a  beetle. 

In  this  country  weevil-grubs  arc  very  common  in  hazd- 
nuts,  chestnuts,  and  acorns ;  but  I  have  not  Iiitherto  bevn 
_^_  ^  able   to   rear  any   of  them   to   the    beetle 

state.  The  motit  common  of  the  nut-wee- 
vils known  to  me  a])]M>flr3  to  be  the  Shi/tt' 
duenus  (fa/aiiMioi)  namcut  of  Say  (Fig. 
88),  the  long-snouti'd  nut-weevil.  Ita  form 
is  oval,  and  its  ground  color  dark  brown : 
but  it  is  clothed  with  very  short  nist-yellow 
fialtened  bnirs,  which  more  or  less  conceal 
its  original  color,  and  arc  disposed  in  spots 
on  its  wing-covers.  The  snout  is  brown 
and  jicilislufl,  lotigiT  than  the  whole  body,  as  slender  as  a 
bristle,  of  isjual  thickness  from  one  to  tlie  other,  and  slightly 
curved ;  it  hears  the  long  elbowed  antennie,  which  are  as 
fine  as  a  hair,  just  Ix'Iiind  the  middle.  This  beetle  measures 
nearly  three  tenths  of  an  inch  in  length,  exclusive  of  tlie 
snout.  Sjicciniens  have  Imi-u  found  iMiired  u|k>ii  the  liaael- 
uut-tr^i-  in  July,  at  which  time  pmbubly  the  eggs  are  laid. 
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Others  appear  in  September  and  October,  and  must  pass  tlie 
winter  concealed  in  some  secure  place.  From  its  size  and 
resemblance  to  the  nut-weevil  of  Europe,  this  is  supposed 
to  be  the  species  which  attacks  the  hazelnut  here. 

It  is  now  well  known  that  the  fidUng  of  unripe  plums  is 
caused  by  little  whitish  grubs,  which  bore  into  the  fruit. 
The  loss  occasioned  by  insects  of  this  kind  is  frequently 
very  great ;  and  in  some  of  our  gardens  and  orchards  the 
crop  of  plums  is  often  entirely  ruined  by  the  depredations 
of  the  grubs,  which  have  been  ascertained  to  be  the  larvaj  or 
young  of  a  small  beetle  of  the  weevil 
tribe,  called  Hkynchcenus  (^Conotrache- 
lus)  Nenuphar,*  (Pigs.  89  and  40,)  the 
Nenuphar  or  plum-weevil.  This  wee- 
vil, or  cureuUoy  as  it  is  often  called,  is 
a  little  rough,  dark-brown,  or  blackish 
beetle,  looking  like  a  dried  bud  when  it 
is  shaken  ftrom  the  trees,  which  resem- 
blance is  increased  by  its  habit  of  drawing  up  its  legs  and 
bending  its  snout  close  to  the  lower  side  of  its  body,  and 
remaining  for  a  time  without  motion,  and  seemingly  lifeless. 
It  is  firom  three  twentieths  to  one  fifth  of  an  inch  long,  ex- 
elusive  of  the  curved  snout,  which  is  rather  longer  than  the 
thorax,  and  is  bent  under  the  breast,  between  the  fore  legs, 
when  at  rest.  Its  color  is  a  dark  brown,  variegated  with 
spots  of  white,  ochre-yellow,  and  black.  The  thorax  is  un- 
even ;  the  wing-covers  have  several  short  ridges  upon  them, 
those  on  the  middle  of  the  back  forming  two  considerable 
humps,  of  a  black  color,  behind  which  there  is  a  wide  band 
of  ochre-yellow  and  white.  Each  of  the  thighs  has  two 
little  teeth  on  the  under-side.  I  have  found  these  beetles  as 
early  as  the  30th  of  March,  and  as  late  as  the  10th  of  June, 
and  at  various  intermediate  times,  according  with  the  for- 

♦  First  described  by  Herbst,  in  1797,  under  the  name  of  CurcuUo  Nenuphar ; 
Fabricios  redescribed  it  under  that  of  Rhynchasnus  ArgtUa ;  and  Dejean  has  named 
it  Qmotraekekm  varUjf<Uu». 
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wardiiess  or  backwardness  of  vegetation  in  the  spring,  and 
have  frequently  caught  them  flying  in  tiie  middle  of  the  day. 
They  begin  to  sting  the  plums  as  soon  as  the  fruit  is  set, 
and  continue  their  operations  to  the  middle  of  July,  or,  as 
some  say,  till  tlic  first  of  August.  In  doing  this,  the  beetle 
first  makes  a  small  crescent-shaped  incision,  with  its  snoot, 
in  the  skin  of  the  plum,  and  then,  turning  round,  inserts 
an  egg  in  the  wound.  From  one  plum  it  goes  to  another, 
until  its  store  of  eggs  is  exhausted  ;  so  that,  where  these 
beetles  abound,  not  a  plum  will  escape  being  stung.  Very 
rarely  is  there  more  than  one  incision  made  in  the  same 
fruit ;  and  the  weevil  lays  only  a  single  egg  tlierein.  The 
insect  hatched  from  this  egg  is  a  little  wliitish  grub,  desti- 
tute of  feet,  and  very  much  like  a  maggot  in  appearanre, 
except  that  it  has  a  distinct,  rounded,  light-brown  head«  It 
immediately  burrows  oblicjuely  into  the  fruit,  and  finally  pene- 
trates to  the  stone.  Tlie  irritation,  arising  from  tlie  wounds 
and  from  the  giuiwings  of  the  grubs,  causes  the  young  fruit 
to  l)ecome  gummy,  diseased,  and  finally  to  drop  before  it 
is  riiM?.  Meanwhile,  the  grub  comes  to  its  growth,  and«  im- 
mediately after  the  falling  of  the  fruit,  quits  the  latter  and 
burrows  in  the  ground.  This  may  occur  at  various  times 
l)etwivn  the  middle  of  June  and  of  August ;  and,  in  about 
thret»  weeks  afterwards,  the  insect  completes  its  transibrmt- 
tions,  and  comes  out  of  the  ground  in  the  beetle  form. 

The  earliest  account  of  the  habits  of  the  plum  weevil,  thit 
I  have  sivn,  was  written  by  Dr.  James  Tilton,  of*  Wilminf*- 
ton,  Delaware*.  It  will  be  fomid,  under  die  article  Frmif  in 
Dr.  James  Mease's  edition  of  Willich's  **  Domestic  Encvdo- 
pallia,"  publishcMl  at  Philadelphia  in  1803.  The  same  ar- 
count  hius  \K\n\  Reprinted  in  the  "  Georgic  Papers  for  1809** 
of  the  Massachusetts  Agricultural  Society,  and  in  other 
works.  According  to  Dr.  Tilton,  this  insect  attacks  not  only 
ne<*tarines,  plums,  apricots,  and  cherries,  but  also  peadH*!!^ 
apples,  ]>ears,  and  (juinces,  tlie  tnith  of  which  has  been  abun- 
(lantlv  (MHifirnied  bv  later  writers.     I  have  mvself  ascertained 
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that  the  cherry-warm^  so  called,  which  is  veiy  common  in  this 
froit  when  gathered  from  the  tree,  produces,  at  maturity,  the 
same  curculio  as  that  of  the  plum;  but,  unlike  the  latter, 
it  rarely  causes  the  stung  cherry  to  drop  prematurely  to  the 
ground.  The  late  Dr.  Joel  Burnett,  of  Southborough,  the 
author  of  two  interesting  articles  on  the  plum-weevil,*  sent 
to  me,  in  the  summer  of  1839,  some  specimens  of  the  in- 
sect, in  the  chrysalis  state,  which  were  raised  from  the  small 
grubs  in  apples ;  and,  since  that  time,  I  have  seen  the  same 
grubs  in  apples,  pears,  and  quinces,  in  this  vicinity.  They 
are  not  to  be  mistaken  for  the  more  common  apple-ivarmSy 
from  which  they  are  easily  distinguished  by  their  inferior 
size,  and  by  their  want  of  feet.  In  1831,  Mr.  Thomas  Say, 
in  a  note  on  the  plum-weevil,  stated  that  it  ^^  depredates  on 
the  plum  and  peach  and  other  stone-fruits ; "  and  that  his 
^  kinsman,  tlie  late  excellent  William  Bartram,  informed  him 
it  also  destroys  the  English  walnut  in  this  country."  f 

Observers  do  not  agree  concerning  some  points  in  the 
ec<Hiomy  of  this  insect,  such  as  the  time  required  for  it  to 
complete  its  transformations,  the  condition  and  place  wherein 
it  passes  the  winter,  and  the  agency  of  the  curculio  in  pro- 
ducing the  warts  or  excrescences  on  plum  and  cherry  trees. 
The  average  time  passed  by  the  insect  in  the  ground,  during 
the  summer,  has  appeared  to  me  to  be  about  three  weeks ; 
but  the  transformation  may  be  accelerated  or  retarded  by 
temperature  and  situation.  It  has  also  been  my  impression 
that  the  late  broods  remained  in  the  ground  all  winter,  and 
that  from  them  are  produced  the  beetles  which  sting  the  fruit 
in  the  following  spring.  Dr.  Burnett's  observations  coincide 
with  this  opinion.  According  to  him,  the  insect  "under- 
goes transformation  in  about  fifteen  or  twenty  days,  in  the 
month  of  June  or  fore  part  of  July ;  but  all  the  larvae,  (as 

♦  New  England  Farmer,  Vol.  XVIII.  p.  804,  March  11, 1840;  and  Hovey's  Mag- 
azine of  Horticulture,  Vol.  IX.  p.  281,  August,  1848,  reprinted  in  the  New  England 
Farmer,  Vol.  XXIL  p.  49,  August  IG,  1843,  and  in  the  Transactions  of  the  Massa- 
chusetts Horticultural  Society,  for  1843-1846,  p.  18. 

t  DescripUons  of  Curculionites,  p.  19  (8vo,  New  Harmony,  1881). 
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far  as  he  had  observed,)  that  go  into  the  earth  as  late  as  the 
20th  of  July,  do  not  ascend  that  season,  but  remain  there  in 
the  pupa  stage  until  next  spring."  Dr.  Tilton,  in  his  account 
of  the  curculio,  stated  that  ^^  it  remains  in  the  earth,  in  the 
form  of  a  grub,  during  the  winter,  ready  to  be  metamorphosed 
into  a  beetle  as  the  spring  advances."  According  to  M.  H. 
Simpson,  Esq.,  of  SaxonviUe,  the  larvse,  or  grubs,  ^^  go  through 
their  chrysalis  state  in  three  weeks  after  going  into  tlie  ground, 
and  remain  in  a  torpid  state  through  the  season,  unless  the 
earth  is  disturbed."  *  Dr.  E.  Sanborn,  of  Andover,  has  come 
to  entirely  different  conclusions,  from  a  series  of  experiments 
made  upon  these  insects.  It  is  his  opinion  that  they  do  not 
remain  in  the  ground,  during  the  winter,  either  in  the  grub 
or  in  the  beetle  state  ;  but  that,  under  all  conditions  of  place 
and  temperature,  "  in  about  six  weeks  "  after  they  have  en- 
tered the  earth  "  they  return  to  the  surface  perfectly  finished, 
winged,  and  equipped  for  the  work  of  destruction  " ;  and  that, 
"  as  neither  the  curculio  nor  its  grub  burrows  in  the  ground 
during  tlie  winter,  the  common  practice  of  guarding  against 
its  ravages,  by  various  operations  in  the  soil,  rests  upon  a 
false  tlieory,  and  is  productive  of  no  valuable  results."!  If 
these  conclusions  be  correct,  these  insects  must  pass  the  win- 
ter above  ground,  in  the  beetle  state,  and  the  place  of  thdr 
concealment,  during  this  season,  remains  to  be  discovered. 

In  July,  1818,  Professor  W.  D.  Peck  obtained,  from  the 
warty  excrescences  of  the  cherry-tree,  the  same  insects  that 
he  *'*'  had  long  known  to  occasion  the  fjill  of  peaches,  apricots, 
and  plums,  before  they  had  acquired  half  their  growth"; 
and,  not  aware  that  this  species  had  already  received  a  scien- 
tific name,  he  called  it  lUiynchceniis  Cerasi^  the  cherry-weevil. 
His  account  of  it,  with  a  figure,  may  be  seen  in  the  tUMa 
volume  of  tlie  "  Massachusetts  Agricultural  Repository  and 

•  Ilovcy'ft  Magiizine,  Vol.  XVI.  p.  267,  June,  1850. 

t  See  Dr.  SttJiL>onrii  ititcrc.Htiiig  coinmunications  on  the  IMum  CurcuIiOf  in  the 
Ilohton  Cultivator,  for  May  19,  1840,  aixl  July  13,  1860,  and  in  the  Puritiin  Re- 
corder for  May  2,  and  the  Cambridge  Clironicle  for  May  80,  1860. 
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Journal."  The  grabs,  found  by  Professor  Peck  in  the  tumors 
of  the  cherry-tree,  went  into  the  ground  on  the  6th  of  July, 
and  on  the  30th  of  the  same  month,  or  twenty-four  days 
from  their  leaving  the  bark,  the  perfect  insects  began  to  rise, 
and  were  soon  ready  to  deposit  their  eggs. 

The  plum,  still  more  than  the  cherry  tree,  is  subject  to  a 
disease  of  the  small  limbs,  that  shows  itself  in  the  form  of  large 
irregular  warts,  of  a  black  color.  Professor  Peck  referred 
this  disease,  as  well  as  that  of  the  cherry-tree,  to  the  agency 
of  insects,  but  was  uncertain  whether  to  attribute  it  to  his 
cherry-weevil  "  or  to  another  species  of  the  same  genus." 
It  was  his  opinion,  that  ^^  the  seat  of  the  disease  is  in  the  bark. 
The  sap  is  diverted  from  ite  regular  course,  and  is  absorbed 
entirely  by  the  bark,  which  is  very  much  increased  in  thick- 
ness ;  the  cuticle  bursts,  the  swelling  becomes  irregular,  and 
is  formed  into  black  lumps,  with  a  cracked,  uneven,  granu- 
lated sur&ce.  The  wood,  besides  being  deprived  of  its  nutri- 
ment, is  veiy  much  compressed,  and  the  branch  above  the 
tumor  perishes."  Dr.  Burnett  rejected  the  idea  of  the  insect 
origin  of  this  disease,  which  he  considered  as  a  kind  of  fungus, 
arising  in  the  alburnum,  from  an  obstruction  of  the  vessels, 
and  bursting  through  the  bark,  which  became  involved  in  the 
disease.  These  tumors  appear  to  me  to  begin  between  the 
bark  and  wood.  They  are  at  first  soft,  cellular,  and  full  of 
sap,  but  finally  become  hard  and  woody.  But  whether 
caused  by  vitiated  sap,  as  Dr.  Burnett  supposed,  or  by  the 
irritating  punctures  of  insects,  which  is  the  prevailing  opin- 
ion, or  whatever  be  their  origin  and  seat,  they  form  an 
appropriate  bed  for  the  growth  of  numerous  little  parasitical 
plants  or  fungi^  to  which  botanists  give  the  name  of  Sphceria 
morbosa.  These  plants  are  the  minute  black  granules  that 
cover  the  surface  of  the  wart,  and  give  to  it  its  black  color. 
When  fully  matured,  they  are  filled  with  a  gelatinous  fluid, 
and  have  a  little  pit  or  depression  on  their  summit.  They 
come  to  their  growth,  discharge  their  volatile  seed,  and  die 
in  the  course  of  a  single  smnmer ;  and  with  them  perishes 
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the  tumor  whence  tliey  sprung.  It  is  worthy  of  remaric, 
that  thej  are  sure  to  appear  on  tliese  warts  in  due  time,  and 
tliat  they  are  never  found  on  any  other  part  of  the  tree. 

Insects  are  often  found  in  the  warts  of  tlie  plum-tree,  as 
well  as  in  those  of  the  cherry-tree.  The  larvaB  of  a  minute 
OynipSj  or  gall-fly,  are  said  to  inhabit  them,*  but  have  never 
fallen  under  my  observation.  The  naked  caterpillars  of  a 
minute  moth  are  very  common  in  the  warts  of  the  plum- 
tree,  in  which  also  are  sometimes  found  other  insects,  among 
them  little  grubs  from  which  genuine  plum-weevils  have  been 
raised.  This  is  a  very  interesting  &ct  in  the  economy  of 
the  plum-weevil.  It  may  be  questioned,  however,  whether 
it  be  a  mere  mistake  of  instinct  tliat  leads  the  curculio  to 
lay  its  eggs  in  the  warts  of  the  plum-tree,  or  a  special  pro- 
vision of  a  wise  Providence  to  secure  thereby  a  succession 
of  the  species  in  unfruitful  seasons. 

The  following,  among  other  remedies  that  have  been  sug- 
gested, may  be  fovmd  useful  in  checking  the  ravages  of  the 
plum-weevil.  Let  the  trees  be  briskly  shaken  or  suddenly 
jarred  every  morning  and  evening  during  die  time  tliat  the 
insects  appear  in  the  beetle  form,  and  are  engaged  in  laying 
their  eggs.  When  thus  disturbed,  they  contract  their  legs 
and  fall ;  and,  as  they  do  not  immediately  attempt  to  fly  or 
crawl  away,  they  may  be  cauglit  in  a  sheet  spread  xmda 
the  tree,  from  which  they  should  be  gathered  into  a  laige 
wide-mouthed  bottle,  or  otiicr  tight  vessel,  and  be  throwD 
into  the  fire.  Keeping  the  fruit  covered  with  a  coat  rf 
whitewash,  which  is  to  be  applied  with  a  syringe  as  often 
as  necessary,  lias  been  much  recommended  of  late  to  repel 
the  atta<*ks  of  the  curculio.  A  little  glue,  added  to  the 
whitewash,  causes  it  to  stick  better  and  last  longer.  We 
may  succeed  by  this  remedy  in  securing  a  crop  of  plume; 
but  as  we  cannot  apply  it  to  cherries  and  apples,  they  will 
be  sure  to  sufler  more  than  ever,  and  hence  no  check  wiD 

•  Schweinitz,  Synop-^is  Fnnjr*>nim  ;  in  TninsActioiw  of  the  American  Phifo- 
sophical  Society,  Philadelphia,  New  Series,  Vol.  IV.  p.  204. 
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)  pvcji  to  tlio  increase  of  the  weevil.     All  the  tivlleii  fruit 

luuld  1)0  immediately  gntticred   and   throvm   into  u  tiy;lit 

VtstiM^I,   and  after  it  is  boiled  or   steamed   to  kill   the   en- 

loAed  grube,   it  may  Ix;    given  an    food  to    swine.      Many 

r  llie  grabs  will  be  found   in  the  bottom  of  the  vessel  in 

ivliich  the  &llen  fruit  has  been  deposited.     Not  one  of  tliese 

lould  be  allowed  to  escape  to  the  ground,  but  they  should 

ill   lie  killed  liefore  they  have  time  to  complete  their  trans- 

mntions.     The  disctascd  excrescences  on  the  trees  should 

!  cut  out,  and,  as  they  often  contain  insects,  they  should 

!  burnt.      If  ilie  wounds  are  washed  witb  strong  brine, 

le  formation  of  now  warts  will   be  chetrked.      The  moose 

dum-tree  (^Pruniis  Americana)  seems  to  be  free  from  warts, 

rren  when  growing  in  the  immediate  vicinity  of  diseased  for- 

.     It  would,   therefore,  be  the  best   of  stocks  for 

Kidding  or  ingraiting  upon.     It  con  be  easily  raised  from  the 

tone,  and  grows  rapidly,  but  does  not  att^n  a  great  size. 

Among  the  many  insects   that    have  been   charged  with 
eing  the   cause   of  the   wide-spread  pestilence,  commonly 
■tiled  the  potato-rot,  there  is  a  kind  of  weevil  tliiit  lives  in 
be  stalk  of  the  potato,     The  history  of  this  little  insect  was 
irst  made  known  by  Miss  Margaretta  H.  Morris,   of  Grer- 
■antown.  Pennsylvania.     In  August,   1849,  her  attention 
ras  called  to  this  subjccl  by  Mr.  Wilkinson,  the  principal 
f  the  Mount  jViry  Agricultural  Institute.  "  who  discovered 
1  grubs  in  the  potato-vines  on  his  farm,  and  naturally 
1  injurious   con9or]uences."      On    the    28th        w«,  ii. 
f  the  Bame  month  and  year,  Miss  Morris  sent      .     I     ^ 
D  me  some  specimens  of  tlie  insects  in  a  piece      ]  "^J^ 
f  the  potato-stalk,  wherein  they  underwent  their      \/uAy 
ranslbrmationB.     They  proved  to  be  the  beetles     /f^^^- 
leseribed  by  Mr.  Say  under  the  name  of  Bari-      j^^( 

I  trinotatiii  (Fig.  41),  so  called  from  their 
Mving  three  black  dots  on  their  backs.     This  kind  of  beetle 
I  about  three  twentieths  of  an  inch  loni;.    Its  I«xly  is  covered 
rith  short  whitish  hairs,  which  f^\e  to  it  a  gray  appearance. 
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One  of  the  black  dots  is  on  the  scutel,  and  the  others  are 
on  the  Iiinder  angles  of  the  thorax ;  and  by  tliese  it  can  be 
readily  distinguished  from  other  species.  According  to  Miss 
Morris,  it  lays  its  eggs  singly  on  the  plant  at  the  base  of  a 
leaf.  The  grubs  burrow  into  and  consume  tlie  inner  sub- 
stance of  the  stalk,  proceeding  downwards  towards  the  root. 
In  many  fields  in  the  neighborhood  of  Germantown  every 
stem  was  found  to  be  infested  by  these  insects,  causing  the 
premature  decay  of  the  vines,  and  giving  to  them  the  appear^ 
ance  of  having  been  scalded.  The  insects  undergo  all  their 
transformations  in  the  stalks.  Their  pupa  state  lasts  from 
fourteen  to  twenty  days,  and  tliey  take  the  beetle  form  dur- 
ing the  last  of  August  and  beginning  of  September.  These 
insects,  though  common  enough  in  tlie  Middle  States,  I  have 
never  found  in  New  England,  in  the  course  of  thirty  yean 
of  observation,  and  have  fiiiled  to  discover  tliem  here  since 
my  attention  was  called  to  their  depredations  by  Miss  Morris. 
That  Uiey  may  become  very  injurious  to  tlie  potato  crop 
where  they  abound,  will  be  readily  admitted ;  but,  as  they 
do  not  occur  in  all  places,  eitlier  here  or  in  Europe,  where 
tlie  potato-rot  has  prevailed,  they  cannot  be  justly  said  to 
produce  tliis  disease.* 

The  most  pernicious  of  the  Rhynchophorians,  or  snoatr 
beetles,  are  the  insects  properly  called  grain-weevils,  belong- 
ing to  the  old  genus  Calandra.  These  insects  must  not  be 
confounded  with  the  still  more  destructive  larvaj  of  the  corn- 
moth  (^Tinea  (/ranella)^  which  also  attacks  stored  grain,  nor 
with  the  orange-colored  maggots  of  tlie  wheat-fly  (  Cecidomyia 
Tritici)j  which  are  found  in  the  ears  of  growing  wheat.  Al- 
tiiough  the  grain-weevils  are  not  actually  injurious  to  vege- 
tation, yet  as  the  name  properly  belonging  to  them  has  often 
been  misapplied  in  this  country,  thereby  creating  no  little 
confusion,  some  remarks  upon  them  may  tend  to  prevent 
future  mistakes. 

•  S«H»  iny  coiiiniuiiicati<»n  on  thir*  iu-n'ct,  &c.,  in  tho  New  England  Farmer,  fur 
JuiM  22,  lb60.  Vol.  11.  p.  204. 
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The  true  grain-weevil  or  wlieat-wecvil  of  Europe,  Calarir- 
ira  (Sit-yplalus)  ffranaria,  or  Curculio  graiuaiui  of  Linnanis, 
JD  its  p<!riected  state  is  a  slender  beetle  of  a  pitchy-red  color, 
aboat  one  eigbtb  of  an  inch  long,  with  a  slender  snout  slightly 
>pnt  downwards,  a  coarsely  punctured  and  very  long  tlionix, 
instituting  almost  one  half  the  length  of  the  whole  body, 
nd  wing-covers  that  are  fiirrowed  and  do  not  entirely  cover 
3iB  tip  of  the  abdomen.  This  little  insect,  both  in  the  beetle 
knd  grub  stato,  devours  stored  wheat  and  other  grains,  and 
Dfteti  commits  much  havoc  in  granaries  and  brewhouses,  Ita 
^wers  of  multiplication  are  very  great,  for  it  is  stated  tliat 
t  sin^e  pair  of  these  destroyers  may  produce  above  six 
lioasand  descendants  in  one  year.  The  female  deposits  her 
I  upon  the  wheat  after  it  is  housed,  and  the  young  grubs 
utcbed  therefrom  immediately  burrow  into  the  wheat,  each 
Ddividiud  occupying  alone  a  single  grain,  the  substance  of 
irhich  it  devours,  so  as  often  to  leave  nothing  but  the  hull ; 
md  this  destruction  goes  on  within  while  no  external  ap- 
tearance  leads  to  its  discovery,  and  tlie  loss  of  weight  is 
he  only  evidence  of  the  mischief  that  has  been  done  to  the 
In  due  time  the  grnbs  undergo  their  transformations, 
ind  come  out  of  the  hulls,  in  the  beetle  state,  to  lay  their 
ggs  for  another  brood.  These  insects  are  eflechially  de- 
troyed  by  kiln-drying  the  wheat;  and  grain  tbat  is  kept 
Dol,  well  veiiti!ate<l,  and  is  frequently  moved,  is  said  to  be 
jsempt  from  at  lack. 

Rice  is  attacked  by  an  insect  closely  resembling  tlie  wheat- 
(TrcWl,  from  which,  however,  it  is  distinguished  by  having 
two  large  rixl  spots  on  each  wing-cover;  it  is  also  somo- 
irhat  smaller,  measuring  only  about  one  tenth  of  an  incli 
n  length,  exclusive  of  the  snout.  Tiiis  beetle,  the  Calan- 
Ira  (^Sitophilui)  On/zfe*  or  rice-weevil  (Plate  II. Fig.  8), 
■  not  entirely  confined  to  rice,  but  depredates  upon  wheat, 
nd  also  on  Indian  com.  In  the  Soutliern  States  it  is  called 
k  black  weevil,  to  distinguish  it  from  other  insects  that  in- 

■  Oirnilia  Onpa  u!  Liiinieus. 
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fcst  grain.  I  am  not  aware  that  these  weevils  attack  wheat 
in  New  England;  but  I  have  seen  stored  Southern  com 
swarming  with  them ;  and,  should  tliey  multiply  and  extend 
in  this  section  of  the  country,  they  will  become  a  source 
of  serious  injury  to  one  of  the  most  valuable  of  our  statple 
productions.  It  is  said  that  this  weevil  lays  its  eggs  on  the 
rice  in  the  fields,  as  soon  as  the  grain  begins  to  swell.  If 
this  indeed  be  true,  we  have  veiy  little  to  fear  firom  it  here, 
our  Indian  com  being  so  well  protected  by  the  husks  that  it 
would  probably  escape  from  any  injury,  if  attacked.  On 
the  contrary,  if  the  insects  multiply  in  stored  grain,  then 
our  utmost  care  will  be  necessary  to  jJrevent  them  from 
infesting  our  own  gamers.  The  parent  beetle  bores  a  hole 
into  the  grain,  and  drops  therein  a  single  egg,  going  fitHn 
one  grain  to  another  till  all  her  eggs  are  laid.  She  then 
dies,  leaving,  however,  the  rice  well  seeded  for  a  future 
harvest  of  weevil-grubs.  In  due  time  the  eggs  are  hatched, 
the  grubs  live  securely  and  unseen  in  the  centre  rf  the 
rice,  devouring  a  considerable  portion  of  its  substance,  and 
when  fully  grown  they  gnaw  a  Uttle  hole  tlirough  the  end 
of  the  grain,  artfully  stopping  it  up  again  with  particles  of 
rice-flour,  and  then  are  changed  to  pupa?.  This  usually 
occurs  during  the  winter;  and  in  the  following  spring  the 
insects  are  traasformed  to  beetles,  and  come  out  of  the 
grain.  By  winnowing  and  sifting  the  rice  in  the  spring, 
the  beetles  can  1x5  separated,  and  then  should  be  gathered 
immtHliattJy  and  destroyed. 

The  sudden  change  of  the  temperature  that  generally 
occurs  in  the  early  part  of  May,  brings  out  great  numbers 
of  insects  from  their  winter  (juarters,  to  enjoy  the  sunsliine 
and  the  ardent  heat  which  are  congenial  to  their  natures. 
While  a  continued  hum  is  heard,  among  the  branches  of 
the  trees,  from  thousands  of  Ik^cs  and  flies,  drawn  thither 
by  the  fragrance  of  the  bursting  buds  and  the  tender  foliage, 
and  the  very  ground  lx»neath  our  feet  seems  teeming  with 
insect  life,  swanns  of  little  beetles  of  various  kinds  come 
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forth  to  try  their  wings,  and.  with  an  uncertain  and  heavy 
flight,  launch  into  the  air.  Among  these  beetles  there  are 
many  of  a  dull  red  or  fox  color,  nearly  cylindrical  in  form, 
tapering  a  very  little  before,  obtusely  rounded  at  both  ex- 
tremities, and  about  one  quarter  of  an  inch  m  length.  They 
are  seen  slowly  creeping  upon  the  sides  of  wooden  buildings, 
resting  on  the  tops  of  fences,  or  wheeling  about  in  the  air, 
and  every  now  and  then  suddenly  alighting  on  some  tree 
or  wall,  or  dropping  to  the  ground.  If  we  go  to  an  old 
pine-tree  we  may  discover  from  whence  they  have  come, 
and  what  they  have  been  about  during  the  past  period  of 
their  lives.  Here  they  will  be  found  creeping  out  of  thou- 
sands of  small  round  holes  which  they  have  made  through 
the  bark  for  their  escape.  Upon  raising  a  piece  of  the  bark, 
already  loosened  by  the  undermining  of  these  insects,  we 
find  it  pierced  with  holes  in  every  direction,  and  even  the 
snr&ce  of  the  wood  will  be  seen  to  have  been  gnawed  by 
these  little  miners.  After  enjoying  themselves  abroad  for  a 
few  days,  they  pair,  and  begin  to  lay  their  eggs.  The  pitch- 
pine  is  most  generally  chosen  by  them  for  this  purpose,  but 
they  also  attack  other  kinds  of  pines.  They  gnaw  little  holes 
here  and  there  through  the  rough  bark  of  the  trunk  and 
limbs,  drop  their  eggs  therein,  and,  after  this  labor  Ls 
finished,  they  become  exhausted  and  die.  In  the  autumn  the 
grubs  hatched  from  these  eggs  will  be  found  fully  grown. 
They  have  a  short,  thick,  nearly  cylindrical  body,  wrinkled 
on  the  back,  are  somewhat  curved,  and  of  a  yellowish-white 
color,  with  a  homy  darker-colored  head,  and  are  destitute  of 
feet.  They  devour  the  soft  inner  substance  of  the  bark, 
boring  through  it  in  various  directions  for  this  purpose,  and, 
when  they  have  come  to  their  fiill  size,  they  gnaw  a  passage  to 
the  surfece  for  their  escape  after  they  have  completed  their 
transformations.  These  take  place  deep  in  their  burrows  late 
in  the  autumn,  at  which  time  the  insects  may  be  found,  in 
various  states  of  maturity,  within  the  bark.  Their  depreda- 
tions interrupt  the  descent  of  the  sap,  and  prevent  the  forma- 
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tion  of  new  wood ;  the  bark  becomes  loosened  from  the  wood, 
to  a  greater  or  less  extent,  and  the  tree  languishes  and  prema* 
Iff.  42.  turely  decays.  The  name  of  this  insect  is  Hj/tut- 
>rm^  gvs  terdrans^*  the  boring  Hylurgns  (Fig.  42)  ;  the 
/m/L  generical  name  signifying  a  carpenter,  or  worker  in 
J^^  wood.  It  belongs  to  the  family  ScoLTTiDiB,  includ- 
ing various  kinds  of  destructive  insects,  which  may  be  called 
cylindrical  bark-beetles.  The  insects  of  this  fiunily  may  be 
recognized  by  the  following  characters.  The  body  is  nearij 
cylindrical,  obtuse  before  and  behind,  and  generally  of  some 
shade  of  brown.  The  head  is  rounded,  sunk  pret^  deeply 
in  the  fore  part  of  the  thorax,  and  does  not  end  with  a 
snout ;  the  antenna;  are  short,  more  or  less  crooked  or  curved 
in  the  middle,  and  end  with  an  oval  knob ;  the  feelers  are 
very  short.  The  thorax  is  rather  long,  and  as  broad  as  die 
following  part  of  the  body.  The  wing-covers  are  frequendj 
cut  off  obliquely,  or  hollowed  at  the  liinder  extremi^.  Hie 
legs  arc  short  and  strong,  with  little  teeth  on  the  outer  edge 
or  extremity  of  the  shanks,  and  the  feet  are  not  wide  and 
spongy  beneath. 

Though  these  cylindrical  bark-beedcs  are  of  small  raSi 
they  multiply  very  fast,  and  where  they  abound  are  prodor- 
tive  of  much  mischief,  particularly  in  forests,  which  are  often 
greatly  injured  by  their  larva;,  and  the  wood  is  rendered 
unfit  for  the  purposes  of  art  In  the  year  1780,  an  insect 
of  this  family  made  its  a])pearance  in  tlie  pine-trees  of 
of  the  mining  districts  of  (lermany,  where  it  increased 
rapidly  that  in  three  years  afterwards  whole  forests  had 
disappeared  beneath  its  ravages,  and  an  end  was  nearly  piil 
to  the  working  of  the  extensive  mines  in  this  range  ef 
countr}%  for  the  want  of  fuel  to  carry  on  the  operatioML 
Pines  and  firs  are  the  most  subject  to  their  attacks,  bat  there 
are  some  kinds  whi(*h  infest  other  trees.  The  premalure 
de(*ay  of  the  elm  in  some  parts  of  Europe  is  occasioned  bf 
the  ravages  of  the  Scolt/tus  deatructor^  of  which  an  interesting 

*  Sciilytug  tertbrans  of  Olivier. 
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is  written  in  1824,  by  Mr.  Macleay.     An  abstract 

)r  may  be  found  in  tbu  fii'tli  vulumt.'  of  the  "■  New 

luo^^and   FarmtT."  •       The  lai-vte  or  grubs   of  these  bai'k- 

bectW  ivsemble  those  of  the  Htflitrgui  ta-ebrans,  or  pine  bark- 

■   InvrtJv   nlrtwlv  d«sdib«l.     Like    the   grubs    of  the  weevils, 

VAey  arv  short  and  thick,  and  destitute  of  legs. 

r      The  red  cedar  ia   iiihubitfd  by  a  very  small  bark-bcctJe, 

n&med  by  Mr.  ijay  ffi/luri/un  lieittatite,  the  toothed  Hylurgus. 

It    is  nearly  one  tt-alh  uf  an  inch  in  leugth,  and  of  a  dark- 

la^wn  color ;  the  wing-cases    aru   rough   with    little    grains, 

wiiich   bocomo  more  elevated  tuwards  the  binder  part,  and 

UTJ  arranged  in  longitudinal  rows,  witli  little  furrows  between 

llicui.     The  tooth-like   appearance  of  tliese  little    elevations 

iifqr.^ti'd  the  name  given  to  fliis  species.     The  female  bores 

»  cylindrical  passage  beneath  the  bark  of  the  cedar,  dropping 

W  eggs  at  short  intervals  as  she  goes  along,  and  dies  at  the 

'■nd  (if  iuT  burrow  when  her  eggs  are  all  laid.     The  grubs 

iatehcil  &om  these  pi-oceed  in  fin.'ding  nearly  at  right  angles, 

ttunohig  on  each  side  numerous  parallel  tiirrows,  smaller  than 
iW  centml  tube  of  the  female.  Tliey  complete  their  trans- 
WiHlioDs  in  October,  and  eat  tlii^ir  way  tlirough  the  bark, 
"lucii  will  theti  he  seen  to  be  perforated  with  thousands  of 
linlv  ruuiitl  holes,  tlDxiugh  wliich  tlie  beetles  have  escaped. 

Cnder  the  bark  of  the  pitch-pine  I  have  fomid,  in  com- 
IHiiT  will)  tile  pir)o  I»ark-beetlf,  a  more  slender  bark-beetle, 
"f  n  dark  cheat  nut-brown  color,  clothed  with  a  few  short  yel- 
biKuh  hairs,  witli  a  long,  almost  egg-shaped  thorax,  which  is 
^^  Hfugli  before,  and  short  wing-covers,  deeply  punctured 
ui  ruw<t,  iKillowed  out  at  tiie  l)[i  like  a  gouge,  and  beset 
•""Hid  llio  ouW-T  edge  of  the  hollow  with  six  httle  teeth  oq 
<^li  side.  This  beetle  measures  oue  fifth  of  an  inch,  or 
f^ilwr  minv,  in  length.  It  arrives  at  maturity  in  tlie  autumn, 
till  ioL-s  not  come  out  of  the  bark  till  tlie  following  spring, 
^  *liieh  time  it  lays  its  eggs.  It  is  the  Tbmicug  exegug,  or 
'i'~4vii«J  Tomicus;  tlie  spccinc  name,  signifyuig  eaten  out 
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or  excavate,  was  given  to  it  by  Mr.  Say  on  account  of  the 
hollowed  and  bitten  appearance  of  the  end  of  its  wing-coven. 
Its  grubs  eat  zigzag  and  wavy  passages,  parallel  to  each  other, 
between  the  bark  and  the  wood.  They  are  much  less  com- 
mon in  the  New  England  than  in  the  Middle  and  Southern 
Statt»s,  where  they  abound  in  the  yellow  pines. 

Another  bark-beetle  is  found  here,  closely  resembling  the 

preceding,  from  which  it  differs  chiefly  in  the  inferiority  of 

_     „      its  size,  being  but  three  twentietlis  of  an  inch  in 

Fig.  43.  .  . 

length,  and  in  having  only  three  or  four  teeth  at 
the  outer  extremity  of  each  wing-cover.  It  is  the 
Tomicus  Pini  of  Mr.  Say  (Fig.  43).  The  grubs 
of  this  insect  are  very  injurious  to  pine-trees.  I 
have  found  them  under  the  bark  of  the  white  and 
pitch  i)ine,  and  tliey  have  also  been  discovered  in  the  larch. 
Tlie  beetles  apjK»ar  during  tlie  month  of  August. 

There  is  another  small  bark-beetle,  the  Tomicus  Umincarii^ 
of  mv  C«atalogue,  which  has  been  fomid,  in  great  numben, 
by  Miss  Morris,  under  the  bark  of  peacli-trees,  affected  with 
tlie  disease  calk»d  the  yellows^  and  hence  supposed  by  her  to 
l)e  connecttKl  with  this  malady.*  I  have  foimd  it  under 
the  l)ark  of  a  diseased  elm ;  but  have  notliing  more  to  offer, 
from  my  own  observations,  concerning  *  its  history,  except 
tliat  it  completes  its  transfonnation  in  August  and  September. 
It  is  of  a  dark-brown  color;  tlie  thorax  is  punctured,  and 
the  wing-covers  are  marked  with  deeply  punctured  furrows, 
and  are  Ix'set  with  short  hairs.  It  does  not  average  one 
tenth  of  an  inch  in  length. 

The  j)ear-tree  in  New  England  has  lx»en  found  to  be 
subji»ct  to  a  jHJCuliar  malady,  which  shows  itself  during  nud- 
summer  by  the  sudden  withering  of  the  leaves  and  fruit,  and 
the  discoloration  6f  the  bark  of  one  or  more  of  the  limbs, 

\  •  Thii»  siH'oiP'i  tliffen*  fn>in  tljc  oth<'r»  known  in  this  country  by  having  the  but 
tliHM' jointM  of  thi*  Hntonn:i>  diiattMi  latcmliy,  f<innin^  h  laniolhito  club  Hko  that  uf 
tlu'  Sciiml>a'i«la* ;  it  tluTi'fnrt*  belonp*  to  X\\v  ^i>nu'«  IMiloiutribu!i.  —  I.KC.] 

•  S4»e  Mi>H  Morri?.  on  the  Yellows,  in  Downing'^  HorticuUuriitt,  Vol.  IV.  |>.50t. 
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followed  bj  the  immediate  death  of  the  part  affected.  This 
kind  of  blight^  as  it  has  been  called,  being  oftenest  confined 
to  a  single  branch,  or  to  the  extremity  of  a  branch,  seems  to 
be  a  local  affection  only.  It  ends  with  the  death  of  the 
branch,  down  to  a  certain  point,  but  does  not  extend  below 
the  seat  of  attack,  and  does  not  affect  the  health  of  other 
parts  of  the  tree.  In  June,  1816,  the  Hon.  John  Lowell,  of 
Roxbury,  discovered  a  minute  insect  in  one  of  the  affected 
limbs  of  a  pear-tree ;  afterwards,  he  repeatedly  detected  the 
same  insects  in  blasted  limbs,  and  his  discoveries  have  been 
confirmed  by  Mr.  Henry  Wheeler  and  the  late  Dr.  Oliver 
FLske,  of  Worcester,  and  by  many  other  persons.  Mr.  Low- 
ell submitted  the  limb  and  the  insect  contained  therein  to 
the  examination  of  Professor  Peck,  who  gave  an  account 
and  figure  of  the  latter,  in  the  fourth  volume  of  the  "  Massa- 
chusetts Agricultural  Repository  and  Journal." 

From  tliis  account,  and  from  the  subsequent  communica- 
tion by  Mr.  Lowell,  in  the  fiflh  volume  of  the  "  New  Eng- 
land Farmer,"  it  appears  that  the  grub  or  larva  of  the  insect 
eats  its  way  inward  through  the  alburnum  or  sap-wood  into 
tlie  hardest  part  of  the  wood,  beginning  at  the  root  of  a  bud, 
behind  which  probably  the  egg  was  deposited,  following  the 
course  of  the  eye  of  the  bud  towards  the  pith,  around  wliich 
it  passes,  and  part  of  which  it  also  consumes ;  thus  forming, 
afler  penetrating  through  the  alburnum,  a  circular  burrow 
or  passage  in  the  heart-wood,  contiguous  to  the  pith  wliich 
it  surrounds.  By  this  means  the  central  vessels,  or  those 
which  convey  the  ascending  sap,  are  divided,  and  the  circula- 
tion is  cut  off.  This  takes  place  when  the  increasing  heat  of 
the  atmosphere,  producing  a  greater  transpiration  from  the 
leaves,  renders  a  large  and  continued  flow  of  sap  necessary 
to  supply  the  evaporation.  For  the  want  of  this,  or  from 
some  other  unexplained  cause,  the  whole  of  the  limb  above 
the  seat  of  the  insect's  operations  suddenly  withers,  and 
perishes  during  the  intense  heat  of  midsummer.     The  larva 

is  changed  to  a  pupa,  and  subsequently  to  a  Uttle  beetle,  in 

12 
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the  bottom  of  its  burrow,  makes  its  escape  from  the  tree  m 
the  latter  part  of  Jmic,  or  bcgimiing  of  July,  and  probably 
deposits  its  eggs  before  August  has  passed. 

This  insect,  which  may  be  called  the  Uight-beeUe^  from  the 
injury  it  occasions,  attacks  also  apple,  apricot,  and  plum  trees, 
though  less  frequently  than  pear-trees.  In  the  latter  part  of 
May,  1843,  a  piece  of  the  blighted  limb  of  an  apple-tree  was 
sent  to  me  for  examination.  It  was  twenty-eight  inches 
in  length,  and  tlm^e  quarters  of  an  inch  in  diameter  at 
die  lower  end.  Its  sur&ce  bore  the  marks  of  twenty  buds, 
thirteen  of  which  were  perforated  by  the  insects ;  and  finom 
the  burrows  within  I  took  twelve  of  the  blight-beetles  in 
a  living  and  perfect  condition,  the  thirteenth  insect  liaving 
previously  been  cut  out.  On  the  9th  of  July,  1844,  the 
Hon.  M.  P.  Wilder  sent  to  me  a  piece  of  a  branch  from 
a  plum-tree,  which  containe<l,  within  the  space  of  one  foot, 
four  nests  or  branching  burrows,  in  each  of  which  several 
insects  in  tlie  grub  and  chrysalis  state  were  found,  and  also 
one  that  had  completed  its  transformations.  Soon  afierwardi 
I  caught  one  of  the  blight-beetles  on  a  jJum-trce,  probaUy 
about  to  lay  her  eggs.  In  the  following  month  of  August, 
I  n»ceived  a  blighted  branch  of  an  apricot-tree,  one  inch  in 
diameter  at  die  largest  end,  and  containing,  within  the  short 
distance  of  six  inches,  seven  or  eiglit  perfect  blight-beedes, 
each  in  a  separate  burrow,  and  vestigi»s  of  other  burrows 
that  liad  bei»n  destroyed  in  cutting  the  branch.* 

This  little  beetle,  wliich  is  only  one  tenth  of  an  inch  in 
length,  was  namt»d  Scoli/tus  Pyri^  the  pear-tree  Scolytus,  by 
Pn>fessor  Peek.  It  is  of  a  dwp  brown  color,  with  the 
antenna)  and  legs  of  the  color  of  iron-rust.  The  thorax  is 
short,  very  convex,  rounded  and  rough  lx»fore;  the  wing- 
covers  are  minutely  punctured  in  rows,  and  slope  off  veiy 
suddenly  and  obliquely  beliind ;  the  shanks  are  widened 
and  flattened  towards  tlie  end,  lx*set  with  a  few  little  teeth 

*  Soe  my  commuiiicAtion^  uii  the^e  iiisecU  in  the  MasMiohuHotts  Fkmghnuui  for 
June  17,  1848.    Also  I)owiiing*s  Horticulturist  for  February,  1848,  VoL  U.  p. 
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externally,  and  end  with  a  short  hook;  and  the  joints  of 
the  feet  are  slender  and  entire.  This  insect  cannot  be 
retained  in  the  genus  Scolytua^  as  defined  by  modem  nat- 
uralists, but  is  to  be  placed  in  the  genus  Tomicus.  The 
minuteness  of  the  insect,  the  difficulty  attending  the  discov- 
ery of  the  precise  seat  of  its  operations  before  it  has  left  the 
tree,  and  the  small  size  of  the  aperture  through  which  it 
makes  its  escape  from  the  limb,  are  probably  the  reasons  why 
it  has  eluded  the  researches  of  those  persons  who  disbelieve 
in  its  existence  as  the  cause  of  the  blasting  of  the  limbs  of 
the  pear-tree.  It  is  to  be  sought  for  at  or  near  the  lowest 
part  of  the  diseased  limbs,  and  in  the  immediate  vicinity  of 
the  buds  situated  about  that  part.  The  remedy,  suggested 
by  Mr.  Lowell  and  Professor  Peck,  to  prevent  other  limbs 
and  trees  from  being  subsequently  attacked  in  the  same  way, 
consists  in  cutting  off  the  blasted  limb  below  the  seat  of  injury, 
and  burning  it  before  the  perfect  insect  has  made  its  escape. 
It  will  therefore  be  necessary  carefully  to  examine  oiu*  pear- 
trees  daily,  during  the  month  of  Jime,  and  watch  for  the  first 
indication  of  disease,  or  the  remedy  may  be  applied  too  late 
to  prevent  the  dispersion  of  the  insects  among  other  trees. 

There  are  some  other  beetles,  much  Uke  the  preceding  in 
form,  whose  grubs  bore  into  the  solid  wood  of  trees.  They 
were  formerly  included  among  the  cylindrical  bark-beetles, 
but  have  been  separated  from  them  recently,  and  now  form 
the  femily  Bostrichid^  or  Bc^trichians.  Some  of  these 
beetles  are  of  large  size,  measuring  more  than  an  inch  in 
length,  and,  in  the  tropical  regions  where  they  are  found, 
must  prove  very  injurious  to  the  trees  they  inhabit.  The 
body  in  these  beetles  is  hard  and  cylindrical,  and  generally 
of  a  black  color.  The  thorax  is  bulging  before,  and  the 
head  is  sunk  and  almost  concealed  imder  the  projecting  fore 
part  of  it.  The  antennae  are  of  moderate  length,  and  end 
with  three  large  joints,  which  are  saw-toothed  internally. 
The  larvae  are  mostly  wood-eaters,  and  are  whitish  fleshy 
grabs,  wrinkled  on  the  back,  fiimished  with  six  legs,  and 


92  COLEOPTERA. 

resemble  in  form  tlie  grubs  of  some  of  the  small  Scara- 
baeians. 

The  shagbark  or  walnut  tree  is  sometimes  infested  by  the 
grubs  of  the  red-shouldered  Apate,  or  Apate  banllarU  of 
Say,  an  insect  of  this  family.  The  grubs  bore  diametrically 
through  the  trunks  of  the  walnut  to  the  very  heart,  and 
undergo  their  transformations  in  the  bottom  of  their  bar- 
rows. Several  trees  have  fallen  under  my  observation  which 
have  been  entirtJy  killed  by  these  insects.  The  beetles  are 
of  a  deep  black  color,  and  are  punctured  all  over.  The 
thorax  is  very  convex  and  rough  before;  the  wing-coven 
are  not  excavated  at  the  tip,  but  they  slope  downwards  very 
suddenly  behind,  as  if  obliquely  cut  off,  the  outer  edge  of 
the  cut  portion  is  armed  with  three  little  teeth  on  each  wing- 
cover,  and  on  the  base  or  shoulders  there  is  a  large  red  spot. 
This  insect  measures  one  fifth  of  an  inch  or  more  in  length. 

The  most  powerful  and  destructive  of  the  wood-eating 
insects  are  the  gnibs  of  the  long-homed  or  Capricorn-beetles 
(Cerambycid^),  called  borers  by  way  of  distinction.  Tliere 
are  many  kinds  of  borers  which  do  not  belong  to  this  tribe. 
Some  of  them  have  already  been  described,  and  others  will 
l)e  mentioned  under  the  orders  to  which  they  belong.  ThoM 
now  under  consideration  differ  much  from  each  other  in  their 
habits.  Some  live  altogether  in  the  trunks  of  trees,  othen 
in  the  limlxs ;  some  devour  the  wood,  others  the  pith ;  some 
are  found  onlv  in  shrubs,  some  in  the  stems  of  herbaceoui 
])lants,  and  others  are  confined  to  roots.  Certain  kinds  are 
liinite<i  to  plants  of  one  species,  others  live  indiscriminatdy 
nj)on  several  ])lants  of  one  natural  family ;  but  the  same 
kind  of  borer  is  not  kno>vn  to  inhabit  plants  differing  essen- 
tially fn)m  each  other  in  their  natural  characters.  As  might 
be  expecteil  from  these  circumstances,  the  beetles  produced 
frtMU  these  borers  are  of  many  different  kinds.  Nearly  one 
hundreil  s]>ei*ies  have  been  found  in  Massachusetts,  and 
])n)bably  many  more  remain  to  Ix?  discovered. 

The   Capricorn-beetles    agree   in    the   following   respects. 
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uiU-iinie  are  long  and  tapering,  and  generally  curved 

be  tlie  hums  of  a  goat,  which  is  the  origin  of  the  nauie 

wc  given  to  tliese  beetles.     Tlie  body  is  oblong,  opproach- 

;  to  a  cylindrical  form,  a  little  flattened  above,  and  taper- 

I  somewlial  belund.     The  head  is  short,  and  armed  with 

rerfal  jaws.     The  thorax  is  either  square,  baiTel-shaped, 

t  ntuTowcA  before ;  and  is  not  so  wide  behind  as  the  wing- 

:n.     Thi?   legs   are   long;  the   tliighs   thickened   in   the 

rile ;  the  feet  four-jointed,  not  formed  for  rapid  inoUon, 

t  for  Etaitdiiig  securely,  being  broad  and  cushioned  beneath, 

with  the  third  joint  deeply  notched.     Must  of  these  beetles 

nmuun  npon  trees  and  shrulis  during  the  daytime,  but  fly 

I  at  night.     Some  of  them,  however,  fly  by  day,  and 

bo  found  on  flowers,  feeding  on  the   poUeit  and  the 

When   annoyed  or  taken   into  the  hands,  they 

e  a  sfjneaking  sound  by  nibbing  the  joints  of  the  thorax 

^d   abdomen   together.     The  femaJes  are  generally  larger 

'.  more  robiut  tlian  the  males,  and   have  rather  shorter 

nmsB.     Moreover,  they  are  provided  with  a  jointed  tube 

k  the  end  of  the  body,  capable  of  being  extended  or  drawn 

1  like  tlie  joints  of  a  telescope,  by  means  of  which  they 

Dvey  their  eggs  mto  the  holes  and  clunks  of  tlie  bark  of 

anta. 

k  The  larvae   hatched   from   these  eggs  are  long,  whitish, 

tehy  gruba,  with  the  transverse  incisions  of  tJie  body  very 

■ply  marked,  so  that  the  rings  are  very  convex  or  hunched 

1  above  and  below.     The  body  tapers  a  little  beliind,  and 

ix  blont-pointed.     The  head  is  mtich  smaller  titan  the  first 

ring,  slightly  bent  downwards,  of  a  homy  consistence,  and 

i*  provided  with  short  but  very  powerful  jaws,  by  means 

F  the  insect  can  bore,  as  with  a  centre-bit,  a  cylindri- 

1  passage  through  the  most  solid  wood.     Some  of  tlieae 

9  have  six  very  small  legs,  namely,  one  pair  under  each 

F  the  first  three  rings ;  but  most  of  them  want  even  these 

lort  and   imperfect  limbs,  and   move  through   their   bur- 

i  bv  alternate  extension  and  contraction  of  tlieir  bodies. 
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on  each  or  on  most  of  the  rings  of  which,  both  above  and 
below,  there  is  an  oval  space  covered  ^ith  little  elevations, 
somewhat  like  the  teetli  of  a  fine  rasp ;  and  tliese  little  oval 
ras])s,  which  are  designed  to  aid  the  grubs  in  their  motions, 
fully  make  up  to  them  the  want  of  proper  feet. 

Some  of  these  borers  alwajs  keep  one  end  of  their  burrows 
open,  out  of  which,  from  time  to  time,  they  cast  their  chips, 
resembling  coarse  sawdust ;  others,  as  &st  as  thej  proceed, 
fill  up  the  passages  behind  them  with  their  castings,  well 
known  here  by  the  name  of  powder^^Kwt.  These  borers 
live  from  one  year  to  three  or  perhaps  more  years  before 
they  come  to  tlieir  growth.  They  undergo  their  transfbi^ 
mations  at  the  furthest  extremity  of  their  burrows,  many 
of  them  previously  gnawing  a  passage  through  the  wood  to 
tlie  inside  of  the  bark,  for  tlieir  future  escape.  The  pupa 
is  at  first  sofl  and  whitish,  and  it  exhibits  all  the  parts  of 
the  future  beetle  under  a  filmy  veil  wliich  inwrapa  evefy 
limb.  The  wings  and  legs  are  folded  upon  the  breast,  the 
long  antenna;  are  turned  back  against  the  sides  of  the  body, 
and  then  bent  forwards  between  the  legs.  When  the  beetk 
lias  thrown  off  its  pupa-skin,  it  gnaws  away  the  thin  coat 
of  bark  that  covers  the  mouth  of  its  burrow,  and  comes  out 
of  its  dark  and  confined  retreat,  to  breathe  the  fresh  air, 
and  to  enjoy  for  the  first  time  tlie  pleasure  of  sight,  and  the 
use  of  the  legs  and  wings  with  which  it  is  provided. 

The  Capricorn-beetles  have  been  di\nded  into  three  fiuni- 
lies,  corresjwnding  with  the  genera  PrionuM^  Cerandnfx^  and 
Leptura  of  Linna^'us.  Those  belonging  to  the  first  fiunihr 
are  generally  of  a  brown  color,  liave  flattened  and  saw- 
toothetl  or  Invaded  anteniiie  of  a  moderate  length,  project- 
ing jaws,  and  kidney-shaped  eyes.  Those  in  the  second 
have  eyes  of  the  same  sliape,  more  slender  or  much  longer 
antennae,  and  smaller  jaws ;  and  are  often  variegated  in 
their  colors.  The  bei»tles  lx?longing  to  the  tliird  family  are 
n*aclily  distinguished  by  their  eyes,  which  are  round  and 
promnient.      These   tliree   families   are   divided  into  many 
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aller  groups  and  );(enera,  the  perutianties  of  w)tic)i  i-aiinol 

t  giortUMiliii'ly  pointed  out  in  a  work  of  tliLi  kind. 

t  llie  PrioiiiimH,  or   1'»ionid.«,  derive  tlieir  njunc  &oin  a 

xk  word  signilyin^  a  nnvi,  wliich   1ms  been  applied  to 

either  because  the  antennae,  in  must  of  these  beetles, 

ts  of  flattened  joints,  projecting    internally  somewhat 

:  the  teeth  of  a  saw,  or  on  account  of  tlieir  upper  jaws, 

iucli  ftoroetimes  are  very  long  and  tjxithcd  within.     It  is 

I  that  Home  of -the  beetles  tlius  armed  can  saw  oft'  large 

mha  liy  seizing  them   between   their  jaws,  and   flying  or 

hirling  aidewise  round  the  enclosed  limb,  till  it  is  completely 

ridcd.     The  largest  insects  of  the  Capricorn  tribe  belong  to 

»  family,  some  of  the  tropical  species  measuring  five  or  six 

iochua  in  length,  and  one  inch  and  a  half  or  two  inches  In 

breadth.     Their  larva  are  broader  and  more  flattened  than 

■  gmhs  of  the  other  Capri com-l>eetles,  and  arc  provided 

very  short  legs.     When  about  to  be  transformed. 

Y  collect  a  quantity  of  their  chips  aroniid  tlium,  and  make 

1  oval  pod  or  cocoon,  to  enclose  tliemselves. 

r  largest  s|wcie«  is  the  broad-necked  Prionns  (Fig.  44), 

t  iatieoUii '  of  Drury.  its 
descrilwr.  It  is  of  a  long 
shape  and  of  a  pitchy-black 
'.  TTie  jaws,  though  short. 
e  very  thick  and  strong ;  the  an- 
;  are  stout  and  saw-toothed 
I  tlie  male,  and  more  slender  in 
I  r>ther  sex ;  the  thorax  is  Hijorl 
wide,  and  armed  on  tlie  lutr 
I  edges  with  tlu^e  teeth  ;  the 
mg-covent  have  three  iiligliliy 
-ate<l  lines  on  each  of  tlieni. 
.  are  rough  with  a  multitndc 
f  large  punctures,  which  nm  to- 
thcr   irregularly.     It   ! 

•  P.'l.mus  Ih 


from 
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eighth  to  one  inch  and  three  quarters  in  length  ;  the  tenules 
being  always  murh  larger  tlian  the  males.  The  grubs  of 
tills  beetle,  when  faWy  gronn,  are  as  tluck  as  a  man's  tliumb. 
They  live  in  tlie  trunks  and  roote  of  the  balm  t^  gilead, 
Lombardy  poplar,  and  probably  in  those  of  other  kinds  rf 
poplar  also.  The  beetles  may  frequently  be  seen  upon,  oc 
firing  round,  the  trunks  of  these  trees  in  the  month  of  July, 
even  in  the  daytime,  though  the  other  kinds  of  Prioous 
generally  fly  only  by  night. 

The   one-colored  Prionus,  Prhnut  wnwofor*^"  of  Dniiy 
fig. ».  (I^'ip-  ^5),  inhabits  pine-trees. 

YIts  body  is  long,  narrow,  and 
flattened,  of  a  light  bay-brown 
color,  with  ^e  head  and  an- 
tenna! darker.  Tlie  thorax  ts 
very  short,  and  armed  on  each 
side  with  three  sharp  teeth ; 
the  wing-covers  are  nearly 
of  eqiml  breadth  throughout, 
and  have  three  slightly  de- 
vatcd  ribs  on  each  of  them. 
This  beede  measures  from 
one  inch  and  one  quarter  to 
one  inch  and  a  half  in  lengtli,  and  about  three  or  four  tralln 
of  an  inch  in  breadth.  It  flies  by  night,  and  frequently 
enters  houses  in  the  evening,  from  the  middle  of  July  to 
SfjitunU'r. 

The  second  family  of  the  Caprieorn -beetles  may  be  allowed 
to  rt'taiii  the  sciontiticr  nanio,  OEKAMnvcin.c,  of  die  tribe  to 
wliich  it  belongs.  The  C'erainbyrians  liave  not  the  veiy 
prominent  jaws  of  the  Prionians ;  their  eyes  are  always 
kidney-sliiipcd  "r  notched  for  the  reception  of  the  first  jcrint 
of  t))c  antenna',  which  nri'  not  saw-toothed,  but  generally 

■  i:  rySmlricvi  <.f  K»L>ri.'iii>. 


THE    BANDED    STENOCORUS.  97 

slender  and  tapering,  sometimes  of  moderate  length,  some- 
times excessively  long,  especially  in  the  males ;  the  thorax 
is  longer  and  more  convex  than  in  the  preceding  family,  not 
thin-edged,  but  often  romided  at  the  sides. 

Some  of  these  beetles,  distinguished  by  their  narrow  wing- 
covers,  which  fire  notched  or  armed  with  two  little  thorns  at 
the  dp,  and  by  the  great  length  of  their  antennae,  belong  to 
the  genus  Stenocortis^  a  name  signifying  narrow  or  straitened. 
One    of  them,   which    is  Fig  46. 

rare  here,  inhabits  the 
hickory,  in  its  larva  state 
forming  long  galleries  in 
the  trunk  of  tliis  tree  in 
the  direction  of  the  fibres 
of  the  wood.  This  beetle 
is  the  Stenooorus  (^Ceras- 
phorus)  eindus*  or  band- 
ed Stenocorus  (Fig  46). 
It  is  of  a  hazel  color,  with 
a  tint  of  gray,  arising  from 
the  short  hairs  with  which 
it  is  covered ;  there  is  an 
oblique  ochre-yellow  band 
across  each  wing-cover ;  and  a  short  spine  or  thorn  on  the 
middle  of  each  side  of  the  thorax.  The  antennae  of  the 
males  are  more  than  twice  the  length  of  the  body,  which 
measures  firom  three  quarters  of  an  inch  to  one  inch  and  one 
quarter  in  length. 

The  ground  beneath  black  and  white  oaks  is  often  ob- 
served to  be  strewn  with  small  branches,  neatly  severed  fi-om 
these  trees  as  if  cut  off  with  a  saw.  Upon  splitting  open  the 
cut  end  of  a  branch,  in  the  autumn  or  winter  after  it  has 
fidlen,  it  will  be  found  to  be  perforated  to  the  extent  of  six 
or  eight  inches  in  the  course  of  the  pith,  and  a  slender  grub, 
the  author  of  the  mischief,  will  be  discovered  therein.     In 

*  draatbfx  cmdm,  Dmrr;  Sttnownta  gargameut^  Fsbriciiu. 
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the  Spring  tliis  grub  is  transfonned  to  a  pupa,  and  in  Jane  or 

July  it  is  changed  to  a  beetle,  and  comes  out  <^  the  branch. 

rii.  47.  '^''*^  history  of  this  insect  was  first  made 

Y  public  by  Professor  Peck,'  who  called  it 
the  oak-pruner,  or  StemcoroB  (^ElafMdum) 
pulator  (Fig  47).^'  In  its  adult  gtiUe  it  is 
a  slender  long-homed  beetle,  of  a  dull 
Ijrown  color,  sprinkled  with  gray  spots, 
composed  of  very  short  cloee  liairs ;  the 
antennae  arc  longer  than  the  body  in  the  males,  and  equal  to 
it  in  length  in  the  other  sex,  and  tlie  third  and  fourth  joints 
are  tipped  with  a  small  spine  or  tliom ;  tlie  thorax  is  barrel- 
shaped,  and  not  spiiied  at  tlie  sides ;  and  the  scntel  is  yellow- 
wig.  IX.        ish-white.     It  varies  in  length  from  four  and  a 

I  half  to  six  tenths  of  an  inch.  It  lays  its  e^gi 
in  July.  Each  egg  is  placed  close  to  the  axilla 
or  joint  of  a  tcaf-stalk  or  of  a  small  twig,  near 
tlie  extremity  of  a  branch.  The  grab  (Fig.  48) 
hatched  from  it  penetrates  at  that  spot  to  the 
^^  pith,  and  then  continues  its  course  towards  the 
body  of  tlie  tree,  devouring  the  pith,  and  ther» 
"*■  <*■  by  forming  a  cylindrical  Imrrow,  several  inchea 
in  length,  in  the  centre  of  tlie  branch.  Having 
reached  its  iuU  size,  wliich  it  does  towards  the 
end  of  the  summer,  it  divides  the  branch  ni 
the  lower  end  of  its  burrow  (Fig  49,  piq»), 
by  gnawing  away  the  wood  transversely  &om 
within,  leaving  oidy  the  ring  of  bark  untoacbed. 
It  then  retires  bnckwunls,  stops  up  the  end 
of  its  h<ile,  near  tlie  tnuisverse  section,  with 
fibres  ot'  the  wood,  and  awuils  the  fill)  of  the 
branch,  which  is  asunlly  broken  of)'  and  pre- 
PapL         cipitate<l  to  the  ground  by  the  autumnal  winds. 

■  lIss-^rhuvltK  A(!ri''u1l<inil  ICi-ixHilnr)'  ami  .liiiinwl,  Vnl.  V.,  »ith  ■  pUlg. 
whicli  •|i«iQc  iiame  niuit  tlirrcfvru  he  iirwrreil.  —  I.ec.J 
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The  leaves  of  the  oak  are  rarely  shed  before  the  branch 
&lls,  and  thus  serve  to  break  the  shock.  Branches  of  five 
or  six  feet  in  length  and  an  inch  in  diameter  are  thus  severed 
by  these  insects,  a  kind  of  pruning  that  must  be  injurious  to 
the  trees,  and  should  be  guarded  against  if  possible.  By 
collecting  the  fi&llen  branches  in  the  autumn,  and  burning 
them  before  the  spring,  we  prevent  development  of  the 
beetles,  while  we  derive  some  benefit  from  the  branches  as 
fuel. 

It  is  somewhat  remarkable  that,  while  the  pine  and  fir 
tribes  rarely  sufier  to  any  extent  from  the  depredations  of 
caterpillars  and  other  leaf-eating  insects,  the  resinous  odor 
of  these  trees,  ofiensive  as  it  is  to  such  insects,  does  not 
prevent  many  kinds  of  borers  from  burrowing  into  and  de- 
stroying their  trunks.  Several  of  the  Capricorn-beetles,  while 
in  the  grub  state,  live  only  in  pine  and  fir  trees,  or  in  timber 
of  th^se  kinds  of  wood.  They  belong  chiefly  to  the  genus 
CaUidium^  a  name  of  imknown  or  obsciu*e  origin.  Their 
antennas  are  of  moderate  length  ;  they  have  a  somewhat 
flattened  body ;  the  head  nods  forward,  as  in  Stenocorus  ;  the 
thorax  is  broad,  nearly  circular,  and  somewhat  flattened  or 
indented  above ;  and  the  thighs  are  very  slender  next  to  the 
body,  but  remarkably  thick  beyond  the  middle.  The  larvas 
are  of  moderate  length,  more  flattened  than  the  grubs  of 
the  other  Capricorn-beetles,  have  a  very  broad  and  homy 
head,  small  but  powerful  jaws,  and  are  provided  with  six 
extremely  small  1^.  They  undermine  the  bark,  and  per- 
forate the  wood  in  various  directions,  often  doing  immense 
injury  to  the  trees,  and  to  new  buildings,  in  the  lumber 
composing  which  they  may  happen  to  be  concealed.  Their 
burrows  are  wide  and  not  cylindrical,  are  very  winding,  and 
are  filled  up  with  a  kind  of  compact  sawdust  as  fast  as  the 
insects  advance.  The  larva  state  is  said  to  continue  two 
years,  during  which  period  the  insects  cast  their  skins  several 
times.  The  sides  of  the  body  in  the  pupa  ai'e  thin-edged, 
and  finely  notched,  and  tlie  tail  is  forked. 
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One  of  the  most  common  kinds  of  CalUdiufn  found  hen 
is  a  flattish,  rusty-black  beetle,  with  some  downj  whitish 
spots  across  tlie  middle  of  the  wing-covers;  the  thorax  is 
nearly  circular,  is  covered  with  fine  whitish  down,  and  has 
two  elevated  polished  black  points  upon  it ;  and  the  wing- 
covers  are  very  coarsely  punctured.  It  measures  firom  four 
tenths  to  three  quarters  of  an  inch  in  length.  This  insect  is 
tlie  Callidium  hajulu%  (Plate  II.  Fig.  12) ;  the  second  name, 
meaning  a  porter,  was  given  to  it  by  Linnaeus,  on  account 
of  the  wliitish  patch  which  it  bears  on  its  back.  It  inhabits 
fir,  spruce,  and  hemlock  wood  and  lumber,  and  may  often 
be  seen  on  wooden  buildings  and  fences  in  July  and  August 
We  are  informed  by  Kirby  and  Spence,  that  the  grubs 
sometimes  greatly  injure  the  wood-work  of  houses  in  Lon- 
don, piercing  the  rafters  of  the  roofe  in  every  direction,  and, 
when  arrived  at  maturity,  even  penetrating  through  sheets 
of  lead  which  covered  the  place  of  their  exit.  One  picfce  of 
lead,  only  eight  inches  long  and  four  broad,  contained  twelve 
oval  holes  made  by  these  insects,  and  fragments  of  the  lead 
were  found  in  their  stomachs.  As  this  insect  is  now  com- 
mon in  the  maritime  parts  of  the  United  States,  it  was 
probably  first  brought  to  tliis  country  by  vessels  from  Eu- 
rope. 

The  violet  Callidium,  Callidium  violaceum^*  ^  (Plate  11. 
Fig.  11,)  is  of  a  Prussian  blue  or  violet  color  ;  tlie  thorax  is 
transversely  oval,  and  downy,  and  sometimes  lias  a  greenish 
tinge;  and  the  wing-covers  are  rough  with  tliick  irr^ular 
punctures.  Its  length  varies  from  four  to  six  tenths  of  an 
inch.  It  may  be  found  in  great  abundance  on  piles  of  pine 
wood,  from  the  middle  of  May  to  the  first  of  June ;  and  the 
larva>  and  ])upae  are  otlen  met  with  in  splitting  the  wood. 
They  live  mostly  just  under  the  bark,  where  their  broad  and 
winding  tracks  may  Ix;  traced  by  the  hardened  sawdust  with 

*  Ceratnb^  vwlaceta  of  Linn.TiM. 

[  ^*  Our  sfi^MeA  U  coniidcrtMl  (UfTorent  from  the  Kun>i)OHi)  OalUdimm  rioiactum^ 
timlvr  the  imine  C  anienmUum^  Nowiimu. —  Lkc.J 
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which  they  are  crowded.  Just  before  they  are  about  to  be 
transformed,  they  bore  into  the  solid  wood  to  the  depth  of 
several  inches.  They  are  said  to  be  very  injurious  to  the 
sapling  pines  in  Maine.  Professor  Peck  supposed  this  species 
of  Callidium  to  have  been  introduced  into  Europe  in  timber 
exported  from  this  country,  as  it  is  found  in  most  parts  of 
that  continent  that  have  been  much  connected  with  North 
America  by  navigation.  Thus  Europe  and  America  seem 
to  have  interchanged  the  porter  and  violet  Callidium,  which, 
by  means  of  shipping,  have  now  become  common  to  the  two 
continents. 

From  the  regularity  of  its  form,  and  the  noble  size  it 
attains,  the  sugar-maple  is  accounted  one  of  die  most  beau- 
tiful of  our  forest-trees,  and  is  esteemed  as  one  of  the  most 
valuable,  on  account  of  its  many  useful  properties.  This 
fine  tree  suffers  much  'from  the  attacks  of  borers,  which  in 
some  cases  produce  its  entire  destruction.  We  are  indebted 
to  the  Rev.  L,  W.  Leonard,  of  Dublin,  N.  H.,  for  the  first 
account  of  the  habits  and  transformations  of  these  borers. 
In  the  simimer  of  1828,  his  attention  was  called  to  some 
young  maples,  in  Keene,  which  were  in  a  languishing  condi- 
tion. He  discovered  the  insect  in  its  beetle  state  under  the 
loosened  bark  of  one  of  the  trees,  and  traced  the  recent 
track  of  the  larva  three  inches  into  the  solid  wood.  In  the 
course  of  a  few  years,  these  trees,  upon  the  cultivation  of 
which  much  care  had  been  bestowed,  were  nearly  destroyed 
by  the  borers.  The  failure,  fit)m  the  same  cause,  of  sev- 
eral other  attempts  to  raise  the  sugar-maple,  has  since 
come  to  my  knowledge.  The  insects  are  changed  to  beetles, 
and  come  out  of  the  trunks  of  the  trees  in  July.  In  the 
\-icinity  of  Boston,  specimens  have  been  repeatedly  taken, 
which  were  undoubtedly  brought  here  in  maple  logs  from 
Maine.  The  beetle  was  first  described  in  1824,  in  the  Ap- 
pendix to  Keating's  "  Narrative  of  Long's  Expedition,"  by 
Mr.  Say,  who  called  it  Clytus  gpeciosus  ;  that  is,  the  beauti- 
ful Clytus.    (Plate  II.  Fig.  16.)    It  was  afterwards  inserted, 

13  • 
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and  accurately  represented  by  tlie  pencil  of  Lesueor,  in  Say's 
"  American  Entomology,"  and,  more  recently,  a  dcscripticMi 
and  figure  of  it  have  apjK'ared  in  Griffith's  translation  of 
Cuvier's  "  Animal  Kingdom,"  under  the  name  of  ClytuM 
HayiL 

The  beautiful  Clytus,  like  the  other  beetles  of  the  genus 
to  which  it  belongs,  is  distinguished  from  a  Callidium  by  its 
more  convex  form,  its  more  nearly  globular  tliorax,  which 
is  neither  flattened  nor  indented,  and  by  its  more  slender 
thighs.  The  head  is  yellow,  with  the  antennae  and  tlie  eyes 
reddish  black ;  the  tliorax  is  black,  with  two  transverse 
yellow  spots  on  each  side ;  the  wing-covers,  for  about  two 
thirds  of  tliein  length,  are  black,  the  remaining  third  is 
yellow,  and  they  are  ornamented  with  bands  and  spots 
arranged  in  die  following  manner:  a  yellow  spot  on  each 
shoulder,  a  broad  yellow  curved  band  or  arch,  of  which  the 
yellow  scutel  forms  the  key-stone,  on  tlie  base  of  the  wing- 
covers,  behind  tliis  a  zigzag  yellow  band  forming  the  letter 
W,  across  the  middle  another  yellow  band  arching  back- 
wanls,  and  on  the  yellow^  tip  a  curved  band  and  a  spot  of  a 
black  color ;  die  legs  are  yellow ;  and  the  under  side  of  the 
body  is  re<ldish  yellow,  variegated  with  brown.  It  is  the 
largt^st  known  species  of  Clytus,  being  firom  nine  to  eleven 
tenths  of  an  inch  in  length,  and  three  or  four  tenths  in 
breadth.  It  lays  its  eggs  on  the  trunk  of  the  maple  in  July 
and  August.  The  grubs  burrow  into  the  bark  as  soon  as 
they  are  hatched,  and  are  thus  protected  during  the  winter. 
In  the  spring  they  penetrate  deeper,  and  fonn,  in  the  course 
of  the  suimuer,  long  and  winding  galleries  in  the  wood,  up 
and  down  the  trunk.  In  order  to  check  their  devastations^ 
they  should  Ik?;  sought  for  in  the  spring,  when  they  will 
readily  l)e  detected  by  the  sawdust  that  they  cjist  out  of  their 
burrows ;  and,  by  a  judicious  use  of  a  knife  and  stiff*  wire, 
thev  niav  Ik?  cut  out  or  destroved  before  thev  liave  rone 
deeply  into  the  wood. 

Many  kinds  of  ( 'Ij'lus  frequent  flowers,  for  the  sake  of  the 
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pollen,  which  they  devour.  During  the  month  of  Septem- 
ber, the  painted  Clytus,  Clytus  pictus*  (Plate  II.  Fig.  10,)  is 
often  seen  in  abundance,  feeding  by  day  upon  the  blossoms 
of  the  golden-rod.  If  the  trunks  of  our  common  locust-tree, 
Robinia,  pseudacacia^  arc  examined  at  this  time,  a  still  greater 
number  of  these  beetles  will  be  found  upon  them,  and  most 
often  paired.  The  habits  of  this  insect  seem  to  have  been 
known,  as  long  ago  as  the  year  1771,  to  Dr.  John  Reinhold 
Foster,  who  then  described  it  under  the  name  of  Leptura 
RobimcB^  the  latter  being  derived  from  the  tree  which  it 
inhabits.  Drury,  however,  had  previously  described  and 
figured  it,  under  the  specific  name  here  adopted,  which, 
having  the  priority,  in  point  of  time,  over  all  the  others  that 
have  been  subsequently  imposed,  must  be  retained.  This 
Capricorn-beetle  has  the  form  of  the  beautiful  maple  Clytus. 
It  is  velvet-black,  and  ornamented  with  transverse  yellow 
bands,  of  which  there  are  three  on  the  head,  four  on  the 
thorax,  and  six  on  the  wing-covers,  the  tips  of  which  are  also 
edged  with  yellow.  The  first  and  second  bands  on  each 
wing-cover  are  nearly  straight;  the  third  band  forms  a  V, 
or,  united  with  the  opposite  one,  a  W,  as  in  the  %peciosu%  ; 
the  fourth  is  also  angled,  and  runs  upwards  on  the  inner 
margin  of  the  wing-cover  towards  the  scutel ;  the  fiftli  is 
broken  or  interrupted  by  a  longitudinal  elevated  line;  and 
the  sixth  is  arched,  and  consists  of  three  little  spots.  The 
antennse  are  dark  brown  ;  and  the  legs  are  rust-red.  These 
insects  vary  firom  six  tenths  to  three  quarters  of  an  inch  in 
length. 

In  the  month  of  September  these  beetles  gather  on  the 
locust-trees,  where  they  may  be  seen  glittering  in  the  sun- 
beams with  their  gorgeous  livery  of  black  velvet  and  gold, 
coursing  up  and  down  the  trunks  in  pursuit  of  their  mates, 
or  to  drive  away  their  rivals,  and  stopping  every  now  and 
then  to  salute  those  they  meet  with  a  rapid  bowing  of  the 
shoulders,  accompanied  by  a  creaking  sound,  indicative  of 

*  Ltptura  picta,  Drury ;  ClfftusJUxuosus,  Fabricios. 
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recognition  or  defiance.  Having  paired,  the  female,  attend- 
ed by  her  partner,  creeps  over  the  bark,  searching  the 
crevices  with  her  antennaa,  and  dropping  therein  her  snow- 
white  eggs,  in  clusters  of  seven  or  eight  together,  and  at 
intervals  of  five  or  six  minutes,  till  her  whole  stock  is  safelj 
stored.  The  eggs  are  soon  hatched,  and  the  grubs  immedi- 
ately burrow  into  the  bark,  devouring  the  soft  inner  sub- 
stance that  suffices  for  their  nourishment  till  the  approach 
of  winter,  during  which  they  remain  at  rest  in  a  torpid  state. 
In  tlie  spring  tliey  bore  through  the  sap-wood,  more  or  less 
deeply  into  the  trunk,  the  general  course  of  their  winding 
and  irregular  passages  being  in  an  upward  direction  firom 
the  place  of  their  entrance.  For  a  time  they  cast  their  chips 
out  of  tlieir  holes  as  fast  as  they  are  made,  but  after  a  while 
the  passage  becomes  clogged  and  the  burrow  more  or  less 
filled  with  the  coarse  and  fibrous  fragments  of  wood,  to  get 
rid  of  which  the  grubs  are  often  obliged  to  open  new  holes 
through  the  bark.  The  seat  of  their  operations  is  known  by 
tlie  oozing  of  the  sap  and  the  dropping  of  the  sawdust  from 
the  holes.  The  bark  around  the  part  attacked  begins  to 
swell,  and  in  a  few  years  the  trunks  and  limbs  will  beccnne 
disfigured  and  weakened  by  large  porous  tumors,  caused  by 
the  efforts  of  the  trees  to  repair  the  injuries  they  have 
suffered.  According  to  the  observations  of  General  H.  A. 
S.  Dearborn,  who  has  given  an  excellent  account*  of  this 
insect,  tlie  grubs  attain  their  full  size  by  the  20th  of  July, 
soon  become  pupa;,  and  are  changed  to  beetles  and  leave  the 
trees  early  in  September.  Thus  the  existence  of  this  species 
is  limited  to  one  year. 

Wliitewashing,  and  covering  the  trunks  of  the  trees  with 
grafting  composition,  may  prevent  the  female  from  deposit- 
ing her  eggs  upon  tliem  ;  but  this  practice  cannot  be  carried 
to  any  great  extent  in  plantations  or  large  nurseries  of  the 
trees.  Perhaps  it  will  be  useful  to  head  down  young  trees 
to  tlie  ground,  witli  the  view  of  destroying  the  grubs  con- 

*  MaMachuMtto  Agricultural  Repository  and  Journal,  Vol.  VI.  p.  S7S. 
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tained  in  them,  as  well  aa  to  promote  a  more  vigorous 
growth.  Much  evil  might  be  prevented  by  employing  cliil- 
dren  to  collect  the  beetles  while  in  the  act  of  providing  for 
the  c(Miliniiation  of  their  kind.  A  common  black  bottle,  con- 
taining a  little  water,  would  be  a  soitable  vessel  to  receive 
the  beetles  as  fiist  as  they  were  gathered,  and  should  be 
emptied  into  the  fire  in  order  to  destroy  the  insects.  The 
gathering  should  be  b^on  as  soon  as  the  beetles  first  appear, 
and  should  be  continued  as  long  as  any  are  found  on  tlie 
trees,  and  Ibrthermore  should  be  made  a  general  business 
for  several  years  in  sacceasion.  I  have  no  doubt,  should  this 
be  done,  tliat,  by  devoting  one  hour  every  day  to  this  object, 
we  may,  in  the  course  of  a  few  years,  rid  oiurselves  of  this 
destructive  insect. 

The  largest  Capricom-beede,  of  the  Cerambycian  family, 
found  in  New  England,  is  the  Jjamia  (^Monohammus  titUlator) 
of  Fabricius  (Fig.  50),  or  the  tickler,  so  named  probably  on 
ng.  60. 


account  of  the  faaUt  which  it  has,  in  common  with  most  of 
the  Capricorn-beetles,  of  gently  touching  now  and  then  the 
surface  on  which  it  walks  with  the  tips  of  its  long  anten- 
nae.    Three  or  four  of  these  beetles  may  sometimes  be  seen 
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together  in  June  and  July,  on  logs  or  on  the  tnrnks  of 
in  the  woods,  the  males  paying  their  court  to  the  femaleB, 
or  contending  with  their  rivals,  waving  their  antennae,  and 
showing  the  eagerness  of  the  contest  or  pursuit  by  their 
rapid  creaking  sounds. 

The  head  of  the  Lamias  is  vertical  or  perpendicular ;  tbe 
antennae  of  tlie  males  are  much  longer  tlian  the  body,  and 
taper  to  the  end ;  tlie  thorax  is  cylindrical  before  and  behind, 
and  is  armed  on  the  middle  of  each  side  witli  a  very  largd 
pointed  wart  or  tubercle;  the  tips  of  the  wing-covers 
rounded ;  and  the  fore  legs  are  longer  than  the  rest, 
broad  hairy  soles  in  tlie  males. 

The  tUillatar  is  of  a  bro>vnish  color,  variegated  or  mottled 
with  spots  of  gray,  and  the  wing-covers,  which  are  coarsdy 
punctured,  have  also  several  small  tufted  black  spots  upon 
them ;  the  middle  legs  are  armed  witli  a  small  tooth  on  the 
upper  edge ;  the  antennae  of  the  male  are  twice  as  long  as 
the  body,  and  those  of  the  other  sex  equal  the  body  in 
length,  which  measures  from  one  inch  and  one  eighth  to 
one  inch  and  one  quarter.  What  kind  of  tree  tlie  grub  of 
this  insiH.*t  inhabits  is  unknown  to  me. 

Tn*es  of  the  poplar  triln?,  both  in  Europe  and  America, 
are  subject  to  the  attacks  of  certain  kinds  of  borers,  differing 
essentially  from  all  the  foregoing  when  arrived  at  maturity. 
They  belong  to  the  genus  Saperda.  In  the  beetle  state  the 
head  is  vertical,  the  antenna;  are  about  the  length  of  the 
Ixnly  in  both  sexes,  the  tliorax  is  cylindrical,  smooth,  and 
unarmed  at  the  sides,  and  the  fore  legs  are  shorter  tlian  the 
others.  Our  largest  kind  is  the  Saperda  calcarata  of  Say 
(Plate  II.  Fig.  21),  or  the  spurred  Sai)erda,  so  named 
because  the  tips  of  the  wing-covers  end  widi  a  little  sharp 
point  or  spur.  It  is  covered  all  over  with  a  short  and  close 
nap,  which  gives  it  a  fine  blue-gray  color,  it  is  finely  punc- 
tured with  brown,  there  are  four  ochre-vellow  lines  on  the 
head,  and  three  on  the  top  of  the  thorax,  the  scutel  is  also 
ochre-yellow,  and  there  are  several  irregular  lines  and  spots 


THE    TWO-STBIPED    SAPERDA.  107 

of  the  same  color  on  the  wing-covers.  It  is  from  one  inch 
to  an  inch  and  a  quarter  in  length.  This  beetle  closely 
resembles  the  European  Saperda  carchariaSj  wliich  inhabits 
the  poplar ;  and  the  grubs  of  our  native  species,  with  those 
of  the  broad-necked  Prionus,  have  almost  entirely  destroyed 
the  Lombardy  poplar  in  this  vicinity.  They  live  also  in  the 
trunks  of  our  American  poplars.  They  are  of  a  yellowish- 
white  color,  except  the  upper  part  of  the  first  segment,  which 
is  dark  buff.  When  fully  grown  they  mcasm*e  nearly  two 
inches  in  length.  The  body  is  very  thick,  rather  larger 
before  than  behind,  and  consists  of  twelve  segments  separated 
fipom  each  other  by  deep  transverse  furrows.  The  first 
segment  is  broad,  and  slopes  obliquely  downwards  to  the 
head ;  the  second  is  very  narrow ;  on  the  upper  and  under 
sides  of  each  of  the  following  segments,  from  the  third 
to  the  tenth  inclusive,  there  is  a  transverse  oval  space, 
rendered  rough  like  a  rasp  by  minute  projections.  These 
rasps  serve  instead  of  legs,  which  are  entirely  wanting.  The 
beetles  may  be  found  on  the  trunks  and  branches  of  the 
various  kinds  of  poplars,  in  August  and  September ;  they 
fly  by  night,  and  sometimes  enter  the  open  windows  of 
houses  in  the  evening. 

The  borers  of  the  apple-tree  have  become  notorious,  through- 
oat  the  New  England  and  Middle  States,  for  their  extensive 
ravages.  They  are  the  larvaB  of  a  beetle  called  Saperda 
hivittata  *  by  Mr.  Say,  the  two-striped,  or  the  brown  and 
white  striped  Saperda  (Plate  II.  Fig.  16)  ;  the  upper  side  of 
its  body  being  marked  with  two  longitudinal  white  stripes 
between  three  of  a  light-brown  color,  while  the  fiice,  the  an- 
tennae, the  under  side  of  the  body,  and  the  legs  are  wliite. 
This  beetle  varies  in  length  from  a  little  more  than  one 
half  to  three  quarters  of  an  inch.  It  comes  forth  from  the 
trunks  of  the  trees,  in  its  perfected  state,  early  in  June, 
making  its  escape  in  the  night,  during  which  time  only  it 
uses  its  ample  wings  in  going  from  tree  to  tree  in  search 

*  Sapenla  Candida  t  Fabric  ixis. 
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of  companions  and  food.     In  die  daytime  it  keeps  at  rest 
among  the  leaves  of  the  plants  whicli  it  devours. 

The  trees  and  shrubs  principally  attacked  bj  this  borer 
are  the  apple-tree,  die  quince,  mountain  ash,  hawthorn  and 
other  thorn  bushes,  tlie  Junc-beny  or  shad-bush,  and  other 
kinds  of  Amdanchier  and  Aronia.  Our  native  thorns  and 
Aronias  are  its  natural  food ;  for  I  have  discovered  the  larva 
in  die  stems  of  diese  shrubs,  and  have  repeatedly  found  the 
bccdes  upon  them,  eadng  the  leaves,  in  June  and  July.  It  is 
in  these  months  that  die  eggs  are  deposited,  being  laid  upon 
the  bark  near  the  root,  during  the  night.  The  larvae  hatched 
therefrom  are  fleshy  whitish  grubs,  nearly  cylindrical,  and 
tapering  a  litde  from  the  first  ring  to  the  end  of  the  body. 
(Plate  II.  Fig.  17.)  The  head  is  small,  homy,  and  brown; 
the  first  ring  is  much  larger  than  the  others,  the  next  two  are 
very  short,  and,  with  the  first,  are  covered  with  punctures 
and  very  minute  hairs ;  the  following  rings,  to  die  tenth 
inclusive,  are  oach  furnished,  on  the  upper  and  under  side, 
with  two  fleshy  warts  situated  close  together,  and  destitute 
of  the  little  rasp-like  teeth,  th<at  are  usually  found  on  the 
grubs  of  the  other  Capricorn-beedes ;  the  elevendi  and  twelfth 
rings  are  very  short ;  no  appearance  of  legs  can  be  seen, 
even  with  a  magnifying  glass  of  high  power. 

The  grub,  with  its  strong  jaws,  cuts  a  cylindrical  passage 
dirough  the  bark,  and  pushes  its  castings  backwards  out  of 
the  hole  from  time  to  time,  while  it  bores  upwards  into  the 
w<M)d.  The  larva  state  continues  two  or  three  years,  during 
which  the  l>orer  will  be  found  to  have  jK»netratod  eight  or  ten 
inches  upwards  in  the  tnink  of  the  tree,  its  burrow  at  the 
end  approiiching  to,  and  being  covered  only  by,  the  bark. 
Here  its  transformation  takes  place.  The  pupa  does  not 
differ  much  from  other  pupje  of  Ix^etles ;  but  it  has  a  trans- 
verse row  of  minute  prickles  on  each  of  the  rings  of  the 
Ixick,  and  several  at  the  tip  of  the  abdomen.  These  prob* 
ably  assist  the  insect  in  its  movements,  when  casting  otF  its 
pu()a-skin.     The  fiii:il  change  occiu*s  about  the  first  of  June, 
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soon  after  which,  the  beetle  gnaws  through  the  bark  that 
covers  the  end  of  its  burrow,  and  comes  out  of  its  place  of 
confinement  in  the  night. 

Notwithstanding  the  pains  that  have  been  taken  by  some 
persons  to  destroy  and  exterminate  these  pernicious  borers, 
they  continue  to  reappear  in  our  orchards  and  nurseries  every 
season.  The  reasons  of  this  are  to  be  found  in  the  habits  of 
the  insects,  and  in  individual  carelessness.  Many  orchards 
suffer  deplombly  from  the  want  of  proper  attention;  the 
trees  are  permitted  to  remain,  year  after  year,  without  any 
pains  being  taken  to  destroy  the  nmnerous  and  various 
insects  that  infest  them;  old  orchards,  especially,  are  neg- 
lected, and  not  only  the  rugged  trunks  of  the  trees,  but 
even  a  forest  of  unpruned  suckers  around  them,  are  left  to 
the  undisturbed  possession  and  perpetual  inheritance  of  the 
Saperda. 

On  the  means  that  have  been  used  to  destroy  this  borer,  a 
few  remarks  only  need  to  be  made ;  for  it  is  evident  that  they 
can  be  ftdly  successftd  only  when  generally  adopted.  Killing 
it  by  a  wire  thrust  into  the  holes  it  has  made,  is  one  of  the 
oldest,  safest,  and  most  successftd  methods.  Cutting  out  the 
grub,  with  a  knife  or  gouge,  is,  the  most  common  practice ; 
bat  it  is  feared  that  these  tools  have  sometimes  been  used 
without  sufficient  caution.  A  third  metliod,  which  has  more 
than  once  been  suggested,  consists  in  plugging  the  holes 
with  soft  wood.  If  a  little  camphor  be  previously  inserted, 
this  practice  promises  to  be  more  effectual ;  but  experiments 
are  wanting  to  confirm  its  expediency. 

The  coated  Saperda,  or  Saperda  vestita  (Plate  II.  Fig.  19), 
described  by  Mr.  Say  in  the  Appendix  to  Keating's  Narrative 
of  Major  Long's  Expedition,  resembles  the  foregoing  species 
in  form.  It  measures  from  six  to  eight  tenths  of  an  inch  in 
length ;  it  is  entirely  covered  with  a  close  greenish-yellow 
down  or  nap,  and  has  two  or  three  small  black  dots  near  the 
middle  of  each  wing-cover.  Mr.  Say  discovered  it  near  die 
southern  extremity  of  Lake  Micliigan,  and  states  that  it  is 
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also  sometimes  fonnd  in  Pennsylvania;  bat  he  does  not 
appear  to  have  known  anything  of  its  history.  It  is  abo 
found  in  JVIassachusctts,  but  has  been  rarely  seen  until 
within  a  few  years.  One  of  my  specimens  was  taken  in 
Milton  about  twenty  years  ago,  and  several  others  wero 
taken  in  Cambridge,  during  the  summers  of  1843  and  1844, 
upon  the  European  lindens,  from  tlie  trunks  and  branches 
of  wliich  tliey  had  just  come  forth.  A  knowledge  of  the 
habits  of  tliis  insect  might  have  led  to  its  more  frequent 
discovery.  One  of  tlie  lindens  above  named  was  a  noUe 
and  venerable  tree,  with  a  trunk  measuring  eight  feet  and 
five  inches  in  circumference,  three  feet  from  the  ground. 
A  strip  of  the  bark,  two  feet  wide  at  the  bottom,  and 
extending  to  the  top  of  the  trunk,  had  been  destroyed,  and 
the  exposed  surface  of  the  wood  was  pierced  and  grooved 
witli  countless  numbers  of  holes,  wherein  the  borers  had 
been  bred,  and  whence  swarms  of  tlie  beetles  must  have 
Issued  in  past  times.  Some  of  die  large  limbs  and  a  portion 
of  tlie  top  of  the  tree  had  fallen,  apparently  in  consequence 
of  the  ravages  of  these  insects  ;  and  it  is  a  matter  of  surprise 
that  tliis  fuie  linden  should  have  witlistood  and  outlived  the 
attacks  of  such  a  host  of  miners  and  sappers. 

The  lindens  of  Philadelphia  have  suffered  much  more 
severely  from  these  borers.  Dr.  Paul  S^ifl,  in  a  letter 
written  in  May,  1844,  gave  to  me  the  following  interesting 
account  of  them.  "  The  trees  in  Washington  and  Inde- 
pendence Siiuares  were  first  observed  to  have  been  attacked 
about  seven  years  ago.  Witliin  two  years,  it  has  been  found 
necessary  to  cut  down  forty-seven  £uro])ean  lindens  in  the 
former  sqiuut;  alone,  where  there  now  remmn  only  a  few 
Americim  lindens,  and  tliese  a  good  deal  eaten."  **  Many 
of  the  beetles  were  found  upon  the  small  branches  and  leaves 
on  tlie  28th  day  of  May,  and  it  is  said  that  they  come  out 
as  early  as  the  first  of  the  month,  and  continue  to  make 
their  way  through  the  bark  of  the  trunk  and  large  branches 
during  tlie  whole  of  the  wann  season.     They  immediately  fly 
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into  the  top  of  the  tree,  and  there  feed  upon  the  epidermis  of 
the  tender  twigs,  and  the  petioles  of  the  leaves,  often  wholly 
denuding  the  latter,  and  causing  the  leaves  to  fall.  They 
deposit  their  egp^  two  or  three  in  a  place,  upon  the  trunk 
and  branches,  especially  about  the  forks,  making  slight  incis- 
ions or  punctures,  for  their  reception,  with  their  strong  jaws. 
As  many  as  ninety  egp  have  been  taken  from  a  single  beetle. 
The  grubs,  hatched  from  these  eggs,  undermine  the  bark  to 
the  extent  of  six  or  eight  inches,  in  sinuous  channels,  or 
penetrate  the  solid  wood  an  equal  distance.  It  is  supposed 
that  three  years  are  required  to  mature  the  insect.  Various 
expedients  have  been  tried  to  arrest  their  course,  but  without 
effect.  A  stream,  thrown  into  the  tops  of  the  trees  from  the 
hydrant,  is  oflen  used  with  good  success  to  dislodge  other 
insects ;  but  the  borer-beetles,  when  thus  disturbed,  take 
wing  and  hover  over  the  trees  till  all  is  quiet,  and  then  alight 
and  go  to  work  again.  The  trunks  and  branches  of  some  of 
the  trees  have  been  washed  over  with  various  preparations 
without  benefit.  Boring  the  trunk  near  the  ground,  and 
patting  in  sulphur  and  other  drugs,  and  plugging,  have  been 
tried  with  as  little  effect." 

This  beetle  I  have  taken  in  Massachusetts  only  in  June, 
mosdy  between  the  1st  and  17th,  and  none  afler  the  20th 
day  of  the  month.  The  grub  closely  resembles  that  of  the 
apple-tree  borer.  Figures  of  the  insect,  in  all  its  stages, 
may  be  seen  in  the  tenth  volume  of  Hovey's  Magazuie, 
page  330. 

There  is  another  destructive  Saperda^  whose  history  re- 
mains to  be  written.  It  is  ihe  Saperda  tridentata  (Plate  11. 
Kg.  13),  so  named  by  Olivier  on  account  of  the  tridentate 
or  three-toothed  red  border  of  its  wing-covers.  This  beetle 
is  of  a  dark  brown  color,  with  a  tint  of  gray,  owing  to  a 
thin  coating  of  very  short  down.  It  is  ornamented  with  a 
carved  line  behind  the  eyes,  two  stripes  on  the  thorax,  and 
a  three-toothed  or  three-branched  stripe  on  the  outer  edge 
of  each  wing-cover,  of  a  rusty  red  color.     There  are  also 
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six  black  dots  on  tlio  thorax,  two  above,  and  two  on  the 
sides ;  and  each  of  the  angles  between  tlie  branches  and  the 
lateral  stripes  of  the  wing-covers  is  marked  with  a  blackish 
spot.  Tlie  two  hinder  branches  are  oblique,  and  extend 
nearly  or  quite  to  the  suture ;  the  anterior  branch  is  short 
and  hooked.  Its  average  length  is  about  half  an  inch ;  bat 
it  varies  from  four  to  six  tenths  of  an  inch.  The  males  are 
smaller  than  the  females,  but  liave  longer  antennas. 

This  pretty  beetle  has  been  long  known  to  me,  but  its 
habits  were  not  ascertained  till  the  year  1847.  On  the  19tfa 
of  June,  in  tliat  year,  Tlieophilus  Parsons,  Esq.  sent  me 
some  fragments  of  bark  and  insects  which  were  taken  by 
Mr.  J.  Richardson  from  the  decaying  elms  on  Boston  Com- 
mon ;  and,  among  the  insects,  I  recogniased  a  pair  of  these 
beetles  in  a  living  state.  My  curiosity  was  immediately 
excited  to  learn  something  more  concerning  these  beetles  and 
their  connection  with  the  trees,  but  was  not  satisfied  by  a 
])artial  examination  made  in  the  course  of  the  summer.  It 
was  not  till  the  following  winter,  that  an  opportunity  was 
afforded  for  a  thorough  search,  witli  the  permission  of  the 
Mayor,  the  lion.  Josiah  Quincy,  Jun.,  and  with  the  help  rf 
the  Superintendent  of  the  Common. 

The  trees  were  found  to  liave  suffered  terribly  from  the 
ravages  of  these  insects.  Several  of  them  had  already  beoi 
cut  down,  as  past  recovery ;  others  were  in  a  dying  state, 
and  nearly  all  of  them  were  more  or  less  affected  with  disease 
or  premature  decay.  Their  bark  was  perforated,  to  the  height 
of  thirty  feet  from  the  ground,  with  numerous  holes,  through 
which  insects  had  escai)ed ;  and  large  pieces  liad  become  so 
loose,  by  the  undennining  of  die  grubs,  as  to  yield  to  slight 
efforts,  and  come  otf  in  flakes.  The  inner  bark  was  filled 
with  the  burrows  of  the  gnibs,  gn»at  numbers  of  wliich,  in 
various  stages  of  growth,  together  with  some  in  the  pupa 
state,  were  found  then'in  ;  and  even  the  surface  of  the  wood, 
in  many  cases,  was  furrowed  with  their  irri»gular  tracks. 
Very  rarely  did  they  seem  to  have  penetrated  far  into  the 
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wood  itself;  but  their  operations  were  mostly  confined  to  the 
inner  layers  of  the  bark,  which  thereby  became  loosened  from 
the  wood  beneath.  The  grubs  rarely  exceed  three  quarters 
of  an  inch  in  length.  They  have  no  feet,  and  they  resemble 
the  lanrsB  of  other  species  of  Saperda^  except  in  being  rather 
more  flattened.  They  appear  to  complete  their  transforma- 
tions in  the  third  year  of  their  existence. 

The  beetles  probably  leave  their  holes  in  the  bark  during 
the  month  of  June  and  in  tlie  beginning  of  July ;  for,  in  the 
course  of  thirty  years,  I  have  repeatedly  taken  them  at 
various  dates,  from  the  5th  of  June  to  the  10th  of  July. 
It  is  evident,  fix)m  the  nature  and  extent  of  their  depreda- 
tions, that  these  insects  have  alarmingly  hastened  the  decay 
of  the  elm-trees  on  Boston  Mall  and  Common,  and  that  they 
now  threaten  their  entire  destruction.  Other  causes,  how- 
ever, have  probably  contributed  to  the  same  end.  It  will  be 
remembered  that  these  trees  have  greatly  suffered,  in  past 
times,  fix)m  the  ravages  of  canker-worms.  Moreover,  the 
impenetrable  state  of  the  surface-soil,  the  exhausted  condition 
of  the  subsoil,  and  the  deprivation  of  all  benefit  from  the 
decomposition  of  accumulated  leaves,  which,  in  a  state  of 
nature,  the  trees  would  have  enjoyed,  but  which  a  regard  for 
neatness  has  industriously  removed,  have  doubtless  had  no 
small  influence  in  diminishing  the  vigor  of  the  trees,  and 
thus  made  them  fall  unresistingly  a  prey  to  insectnlevourers. 
The  plan  of  this  work  precludes  a  more  full  consideration 
of  these  and  other  topics  connected  with  the  growth  and 
decay  of  these  trees ;  and  I  can  only  add,  that  it  may  be 
prudent  to  cut  down  and  bum  all  that  are  much  infested 
by  the  borers. 

The  tall  blackberry,  Rubus  villoms^  is  sometimes  cultivated 

among  us  for  the  sake  of  its  fruit,  which  richly  repays  the 

care  thus  bestowed  upon  it.     It  does  not  seem  to  be  known 

tliat  this  plant  and  its  near  relation,  the  raspberry,  suffer 

from  borers  that  live  in  the  pith  of  the  stems.     These  borers 

differ  somewhat  from  the  preceding,  being  cyhndrical  in  the 

15 
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middle,  and  diickencd  a  little  at  each  end.  The  head  is 
proportionally  larger  than  in  the  other  borers ;  the  first  three 
rings  of  the  body  are  short,  the  second  being  the  widest,  and 
each  of  them  is  provided  beneath  with  a  pair  of  minute 
sharp-pointed  warts  or  imperfect  legs;  the  remaining  rings 
are  smootli,  and  without  tubercles  or  rasps;  tlie  last  tlu^ee 
are  ratlier  tliicker  than  those  which  immediately  precede 
them,  and  the  twelfth  ring  is  very  obtusely  rounded  at  the 
end.  The  beetles  from  these  borers  are  very  slend<^,  and 
of  a  cylindrical  form,  and  their  antennaa  are  of  moderate 
length  and  do  not  taper  much  towards  the  end. 

The  species  which  attacks  the  blackberry  appears  to  be  the 
51  Saperda  (  Oberea)  tripunctata  of  Fabricius  (Fig. 

51).  It  is  of  a  deep  black  color,  except  the 
fore  part  of  the  breast  and  the  top  of  the  tho- 
rax, which  are  rusty  yellow,  and  tliere  are  two 
black  elevated  dots  on  the  middle  of  tlie  thorax, 
and  a  thinl  dot  on  the  hinder  edge  dose  to  the 
scutel ;  the  wing-covers  are  coarsely  punctured, 
in  rows  on  tlie  top,  and  irrt»gularly  on  the  sides  and  dps, 
each  of  which  is  slightly  notched  and  ends  with  two  little 
points.  The  two  black  dots  on  the  middle  of  the  thorax  are 
sometimes  wanting.  This  beetle  varies  from  tliree  tenths 
to  half  an  inch  in  length.  It  finishes  its  transformations 
towards  the  end  of  July,  and  lays  its  eggs  early  in  August, 
one  by  one,  on  the  stems  of  the  bhickberry  and  raspberry, 
near  a  leaf  or  small  twig.  The  grubs  burrow  directly  into 
the  pitli,  whicli  tliey  consume  as  they  proceed,  so  that  tlie 
stem,  for  tlie  distance  of  several  inches,  is  completely 
deprived  of  its  pith,  and  consecpiently  witliers  and  dies 
liefiire  the  end  of  the  summer.  In  Eiux)pe  one  of  these 
slender  Sapenlius  attacks  the  hazel-bush,  and  another  the 
twigs  of  the  pear-tRH?,  in  the  same  way. 

The  Lepturians,  or  Lki*tukai).e,  constitute  the  third  fam- 
ily of  the  C\apricorn-l>eetlcs.  In  most  of  them  the  body  is 
narrowed  behind,   which  is  the  origin  of  tlie  name  applied 
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to  them,  signifying  really  narrow  tail.  They  differ  from  the 
other  Capricorn-beetles  in  the  form  of  their  eyes,  which  are 
not  deeply  notched,  but  are  either  oval  or  romided  and  prom- 
inent, and  the  antennae  are  more  distant  frx)m  them,  and  are 
implanted  near  the  middle  of  the  forehead.  Moreover,  the 
head  is  not  deeply  smik  in  the  fore  part  of  the  thorax,  but  is 
connected  with  it  by  a  narrowed  neck.  The  thorax  varies 
somewhat  in  shape,  but  is  generally  narrowed  before  and 
widened  behind.  The  Lepturians  are  often  gayly  colored, 
and  fly  about  by  day,  visiting  flowers  for  the  sake  of  the 
pollen  and  tender  leaves,  which  they  eat.  Their  grubs  live 
in  the  trunks  and  stumps  of  trees,  are  rather  broad  and 
somewhat  flattened,  and  are  mostly  furnished  with  six  ex- 
tremely short  legs. 

The  largest  and  finest  of  these  beetles  in  New  England  is 
the  Desmocerus  paUiatus^*  (Plate  II.  Fig.  18,)  which  appears 
on  the  flowers  and  leaves  of  the  common  elder  towards  the 
end  of  June  and  until  the  middle  of  July.  It  is  of  a  deep 
vicJet  or  Prussian-blue  color,  sometimes  glossed  with  green, 
and  nearly  one  half  of  the  fore  part  of  the  wing-covers  is 
orange-yellow,  suggesting  the  idea  of  a  short  cloak  of  this 
color  thrown  over  the  shoulders,  which  the  name  paUiatu9^ 
diat  is,  cloaked,  was  designed  to  express.  The  head  is  nar- 
row. The  thorax  has  nearly  the  form  of  a  cone  cut  off  at 
the  top,  being  narrow  before  and  wide  behind ;  it  is  somewhat 
uneven,  and  has  a  little  sharp  projecting  point  on  each  side 
of  the  base.  The  antennse  have  the  third  and  the  three  fol- 
lowing joints  abruptly  thickened  at  the  extremity,  giving 
them  the  knotty  appearance  indicated  by  the  generical  name 
Desmocerus^  which  signifies  knotty  horn.  The  larvae  live  in 
the  lower  part  of  the  stems  of  the  elder,  and  devour  the  pith ; 
they  have  hitherto  escaped  my  researches,  but  I  have  found 
the  beetles  in  the  burrows  made  by  them. 

The  bark  of  the  pitch-pine  is  often  extensively  loosened  by 
the  grubs  of  Lepturians  at  work  beneath  it,  in  consequence 

*  Otrambffx  palKatnt  of  Fonter;  SUnoconu  cyaneus,  Fabricios. 
15  • 
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of  which  it  fulls  oft'  in  large  flakes,  and  the  tree  {perishes. 
These  grubs  live  between  the  bark  and  the  wood,  often  in 
great  numbers  together,  and,  when  they  are  about  to  become 
pupae,  each  one  surrounds  itself  with  an  oval  ring  of  woody 
fibres,  within  which  it  undergoes  its  transformations.  The 
beetle  Is  matured  before  winter,  but  does  not  leave  the  tree 

until  spring.     It  is  the   ribbed    Rhagium,  or 
*'  Rhaifium  liiieaium^*  (I^'g*  ^%)  ^^  named  be- 

cause it  has  tliree  elevated  longitudinal  lines  or 
ribs  on  each  wing-cover  ;  and  it  measures  from 
four  and  a  lialf  to  seven  tenths  of  an  inch  in 
length.  The  head  and  thorax  are  gray,  striped 
witli  black,  and  thickly  punctured ;  the  anten* 
\\9i  arc  about  as  long  as  the  two  forenamed  parts  of  the  body 
together ;  the  thorax  is  narrow,  cylindrical  before  and  behind, 
and  swelled  out  in  the  middle  by  a  large  pointed  wart  or 
tubercle  on  each  side;  the  wing-covers  are  wide  at  the 
shoulders,  gradually  taytQr  behind,  and  are  slightly  convex 
above ;  they  are  coarsely  punctured  between  the  smooth  ele- 
vated lines,  and  are  variegated  with  re<ldish  asli-color  and 
black,  tlie  latter  forming  two  irregular  transverse  bands ;  the 
under  side  of  the  Ixxly,  and  the  legs,  are  variegated  with  dull 
reil,  gray,  and  black.  The  gray  portions  on  this  beetle  are 
occasioned  by  very  short  hairs,  forming  a  close  kind  of  nap, 
wliich  Is  easily  rubbed  off. 

The  Buprestians  and  tlie  Capricorn-beetles  seem  evidently 
allie<l  in  their  liabits,  both  being  borers  during  the  greater 
part  of  their  lives,  and  living  in  tlie  trunks  and  limbs  of  trees, 
to  which  they  are  more  or  less  injurious  in  proportion  to  their 
numbers.  Some  of  the  beetles  in  these  two  groups  resemble 
ea(*h  other  closelv  in  their  forms  and  habits.     The  resem- 

ft 

blance  between  tlie  slender  cylindrical  Saperdas  and  some 
of  the  cylindrical  Buprestians  belonging  to  the  genus  AgriluB^ 
is  indeed  very  remarkable,  and  cannot  fail  to  strike  a  common 
oliserver.     Their   larva*  also   arc  not  only  very  similar  in 

*  SUmocwrui  Uneatui  of  (.Mivier. 
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their  forms,  but  they  have  the  same  habits ;  living  in  the 
(*entre  of  stems,  and  devouring  the  pith. 

The  insects  that  have  passed  under  consideration  in  the 
foregoing  part  of  this  treatise  spend  by  far  the  greater  por- 
tion of  their  lives,  namely,  that  wherein  they  are  larvae  only, 
in  obscurity,  buried  in  the  ground,  or  concealed  within  the 
roots,  the  stems,  or  the  seeds  of  plants,  where  they  perform 
their  appointed  tasks  unnoticed  and  unknown.  Thus  the 
work  of  destruction  goes  secretly  and  silently  on,  till  it  be- 
comes manifest  by  its  melancholy  consequences  ;  and  too  late 
we  discover  the  hidden  foes  that  have  disappointed  the  hopes 
of  the  husbandman,  and  ruined  those  spontaneous  produc- 
tions of  the  soil  that  constitute  so  important  a  source  of  our 
comfort  and  prosperity. 

There  still  remain  several  groups  of  beetles  to  be  described, 
consisting  almost  entirely  of  insects  that  spend  the  whole,  or 
the  principal  part,  of  their  lives  upon  the  leaves  of  plants, 
and  which,  as  they  derive  their  nourishment,  both  in  the 
larva  and  adult  states,  from  leaves  alone,  may  be  called  leaf- 
beetles,  or,  as  they  have  recently  been  named,  phyllophagous, 
that  is,  leaf-eating  insects.  When,  as  in  certain  seasons,  they 
appear  in  considerable  numbers,  they  do  not  a  little  injury 
to  vegetation,  and,  being  generally  exposed  to  view  on  the 
leaves  that  they  devour,  they  soon  attract  attention.  But 
the  power  possessed  by  most  plants  of  renewing  their  foli- 
age, enables  them  soon  to  recover  from  the  attacks  of  these 
devourers ;  and  the  injury  sustained,  unless  oflen  repeated, 
is  rarely  attended  by  the  ruinous  consequences  that  follow 
the  hidden  and  unsuspected  ravages  of  those  insects  that  sap 
vegetation  in  its  most  vital  parts.  Moreover,  the  leaf^aters 
are  more  within  our  reach,  and  it  is  not  so  difficult  to  destroy 
them,  and  protect  plants  from  their  depredations.  The  leaf- 
beetles  are  generally  distinguished  by  the  want  of  a  snout,  by 
their  short  1^  and  broad  cushioned  feet,  and  their  antennae 
of  moderate  length,  oflen  thickened  a  little  towards  the  end, 
or  not  distinctly  tapering.     Some  of  them  have  an  oblong 
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body  and  a  narrow  or  cylindrical  thorax,  and  resemble  very 
much  some  of  the  Lcpturians,  with  which  Linnsens  included 
them.  Others,  and  indeed  the  greater  nmnber,  have  the 
body  oval,  broad,  and  often  very  convex. 

The  oblong  leaf-beetles,  called  Criocerians  (Crioceridid^), 
have  some  resemblance  to  the  Capricorn-beetles.  They  an 
distinguished  by  the  following  characters.  The  eyes  an 
[)rominent  and  nearly  round ;  the  antennsB  are  of  modente 
length,  composed  of  short,  nearly  cylindrical  or  beaded  joints, 
and  are  implanted  before  the  eyes  ;  the  thorax  is  narrow  and 
almost  cylindrical  or  square ;  the  wing-covers,  taken  together, 
form  an  oblong  square,  rounded  behind,  and  much  wider 
than  the  thorax ;  and  the  thighs  of  the  hind  1^  are  oftm 
thickened  in  the  middle. 

The  three-lined  leaf-beetle,  Orioeeris  trUineata  of  Olivier,** 
(Fig.  53,)  will  serve  to  exemplify  the  habits  of 
^^'^  the  greater  part  of  the  insects  of  this  family. 
This  beetle  is  about  one  quarter  of  an  inch  long, 
of  a  rusty  buff  or  nankin-yellow  color,  with  two 
black  dots  on  the  thorax,  and  three  black  stripes 
on  the  back,  namely,  one  on  the  outer  side  of  each 
wing-cover,  and  one  in  the  middle  on  the  inner 
edges  of  the  same ;  the  antennas  (except  the  first  joint),  the 
outside  of  the  shins,  and  the  feet  are  dusky.  The  thorax  is 
abruptly  narrowed  or  pinched  in  on  tlie  middle  of  each  side. 
When  held  between  tlie  fingers,  these  insects  make  a  creak- 
ing sound  like  tlie  Capricorn-beetles.  They  appear  early  in 
June  on  the  leaves  of  the  potato-vines,  having  at  that  time 
recently  come  out  of  the  ground,  where  they  pass  the  winter 
in  tlie  pui>a  state.  Within  a  few  years,  these  insects  have 
excited  some  attention,  on  account  of  their  prevalence  in 
some  parts  of  the  country,  and  from  a  mistaken  notion  that 
they  were  the  cause  of  the  potato-rot.     They  eat  the  leaves 

[M  The  g<^nus  CriocerU  &a  now  roAtrictcd  contains  only  species  indigenoiis  to  the 
other  continent,  although  one  of  them,  C  atparagi^  has  been  recentlT  introdiicad 
from  Europe,  aii«l  is  found  ahuiuiiuitly  near  Brooklyn,  New  Vork.  TIm 
above  mentioned  beloni^  to  Lema.  —  Lec] 
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of  the  potato,  gnawing  large  and  irregular  holes  through 
them ;  and,  in  the  course  of  a  few  days,  begin  to  lay  their 
oblong  oval  golden-yellow  eggs,  which  are  glued  to  tlie 
leaves,  in  parcels  of  six  or  eight  together.  The  grubs, 
which  are  hatched  in  about  a  fortnight  afterwards,  are  of  a 
dirty  yellowish  or  ashen-white  color,  with  a  darker-colored 
head,  and  two  dark  spots  on  the  top  of  the  first  wing.  They 
are  rather  short,  approaching  to  a  cylindrical  form,  but 
thickest  in  the  middle,  and  have  six  legs,  arranged  in  pairs 
beneath  the  first  three  rings.  After  making  a  hearty  meal 
upon  the  leaves  of  the  potato,  they  cover  themselves  with 
their  own  filth.  The  vent  is  situated  on  the  upper  side  of 
the  last  ring,  so  that  their  dung  falls  upon  their  back?,  and, 
by  motions  of  the  body,  is  pushed  forwards,  as  fiist  as  it  ac- 
cumulates, towards  the  head,  until  the  whole  of  the  back  is 
entirely  coated  with  it  This  covering  shelters  their  soft  and 
tender  bodies  firom  the  heat  of  the  sun,  and  probably  serves 
to  secure  them  firom  the  attacks  of  their  enemies.  When 
it  becomes  too  heavy  or  too  dry,  it  is  thrown  off,  but  re- 
placed again  by  a  firesh  coat  in  the  course  of  a  few  hours. 
In  eating,  the  grubs  move  backwards,  never  devom*ing  the 
portion  of  the  leaf  immediately  before  the  head,  but  tliat 
which  lies  under  it.  Their  numbers  are  sometimes  very 
great,  and  the  leaves  are  then  covered  and  nearly  consmned 
by  these  filthy  insects.  When  about  fifteen  days  old,  they 
throw  off  their  loads,  creep  down  the  plant,  and  bury  them- 
selves in  the  ground.  Here  each  one  forms  for  itself  a  little 
cell  of  earth,  cemented  and  varnished  within  by  a  gummy 
fluid  discharged  from  its  mouth,  and  when  this  is  done,  it 
changes  to  a  pupa.  In  about  a  fortnight  more  the  insect 
throws  off  its  pupa  skin,  breaks  open  its  earthen  cell,  and 
crawls  out  of  the  ground.  The  beetles  come  out  towards 
the  end  of  July  or  early  in  August,  and  lay  their  eggs  for 
a  second  brood  of  grubs.  The  latter  come  to  tlieir  growth 
and  go  into  the  ground  in  the  autumn,  and  remain  there 
in  the  pupa  form  during  the  winter. 
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The  only  metliod  that  occurs  to  me,  by  means  of  which 
we  may  get  rid  of  them,  wlien  they  are  so  numerous  as  to 
be  seriously  injurious  to  plants,  is  to  brush  them  from  the 
leaves  into  shallow  vessels  containing;  a  little  salt  and  water 
or  vinegar. 


The  habits  of  the  Hispas,  little  leaf-beetles,  forming  the 
family  IIispad^,  were  first  made  known  by  me  in  the  year 
1S:5/),  in  the  "  Boston  Journal  of  Natural  History,"  *  where 
a  detiiiled  account  of  them,  with  descriptions  of  tliree  native 
s|H»cies,  and  figures  of  the  Inrvoi  and  pupa»,  may  be  found. 
The  upj)er  side  of  the  beetles  is  generally  rough,  as  the 
gc»nerical  name  implies.  The  lar\':x;  burrow  under  the  skin 
of  the  leaves  of  plants,  and  eat  the  pulpy  substance  within, 
so  that  the  skin,  over  and  under  the  place  of  tlieir  opera- 
tions, turns  brown  and  dries,  and  luus  somewhat  of  a  blistered 
appearance,  and  within  these  blistered  spots  the  larva*  or 
gnilw,  the  pup;e,  or  the  biH»tles  may  often  be  found.  The 
eggs  of  these  insects  arc  little  rough  blackish  groins,  and 
aw  glued  to  the  surface  of  the  leaves,  sometimes  singly,  and 
soinetiujes  in  clusters  of  four  or  five  together.  The  gmhi 
of  our  common  species  are  alxnit  one  i\i\\\  of  an  inch  in 
length,  when  fully  grown.  The  Inxly  is  oblong,  flattened, 
nither  broader  In^lbre  than  lK*hind,  soft,  and  of  a  whitish 
<•()!« )r,  excei)t  the  head  and  the  top  of  the  first  ring,  which 
are  brown,  or  blackish,  and  of  a  horny  consistence.  It  Ini 
a  jKiir  of  legs  to  each  of  the  first  three  rings ;  the  other 
rings  are  jirovided  with  small  fleshy  warts  at  the  sides,  and 
tninsvcrsc  n)ws  of  little  ras|)-like  points  above  and  beneath. 
The  pu]»a  state  lasts  only  about  one  week,  soon  after  which 
the  iK'ctles  come  out  of  their  burrows. 

The  leaves  of  the  apple-tree  are  inhabited  by  some  of  thcK 
litth*  mining  insects,  which  in  the  In^etle  state  are  profaabhr 
tlie  ///xy)/i  r"K*'/ff  of  WcIkt,  or  the  rosy  Ilispa  (Fig.  54). 
Tlirv  are  of  a  dcrp  or  tawnv  nHldJNh-vellow  color  abore, 
niarke<l  with  little  dee])  ivd  lines  and  spots.     Tlie  head  ii 

*  Vol.  I.  |i.  141.  t  ///jyi  tiUiuirnUt^  Faliriciuo;  il,  wuirgiimim^  Svr- 
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small  ;  the  antennae  are  short,  thickened  towards  the  end, 
and  of  a  black  color;  the  thorax  is  narrow  Fig. 54. 
before  and  wide  behind,  rough  above,  striped 
with  deep  red  on  each  side ;  the  wing-covers 
taken  together  form  an  oblong  square ;  there 
are  three  smooth  longitudinal  lines  or  ribs  on 
each  of  them,  spotted  with  blood-red,  and  the 
spaces  between  these  lines  are  deeply  punc- 
tured in  double  rows ;  the  under  side  of  the  body  is  black, 
and  the  legs  are  short  and  reddish.  They  measure  about 
one  fifth  of  an  inch  in  length.  These  beetles  may  be  found 
on  the  leaves  of  the  apple-tree,  and  very  abundantly  on 
those  of  the  shad-bush  (Amdcmchier  ovalis)^  and  choke-berry 
(^PyruM  arbutifolid)^  during  the  latter  part  of  May  and  the 
banning  of  June. 

In  the  middle  of  June,  another  kind  of  Sispa  may  be 
found  pairing  and  laying  eggs  on  the  leaves  of  the  locust- 
tree.     The  grubs  appear  during  the  month  of  July,  and  are 
transformed  to  beetles  in  August.     They  measure  nearly 
one  quarter  of  an  inch  in  length,  are  of  a  tawny  yellow 
cdor,  with  a  black  longitudinal  line  on  the  middle  of  the 
Wk,  partly  on  one  and  partly  on  the  other  wing-cover,  the 
inner  edges  of  which  meet  together  and  form  what  is  called 
the  mtture ;  whence  this  species  was  named  Hispa  suturalis 
hy  Fabricius  ;  the  head,  antennae,  body  beneath,  and  legs  are 
Hack ;  and  the  wing-covers  are  not  so  square  behind  as  in 
the  rosy  Hispa. 

The  tortoise-beetles,  as   they  are   familiarly  called   from 

thw  shape,  are  leaf-eating  insects,  belonging  to  the  family 

t_' -ASSTOADJB.     This  name,  derived  from  a  word  signifying  a 

helmet,  is   applied   to  them   because   the   fore   part   of  the 

*^Tnicircular  thorax  generally  projects  over  the  head  like  the 

fi^ont  of  a  helmet.     In  these  beetles  the  body  is  broad  oval 

or  rounded,  flat  beneath,  and  slightly  convex  above.     The 

^.TitennaB  are  short,  slightly  thickened  at  the  end,  and  inserted 

^l*^  together  on  the  crown  of  the  head.     The  latter  is  small, 

16 
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aiid  concealed  under,  or  deeply  sunk  into,  the  thorax.  The 
legs  are  very  short,  and  hardly  seen  from  above.  These 
insects  are  often  gayly  colored  or  spotted,  wliich  increases 
their  resemblance  to  a  tortoise ;  they  creep  slowly,  and  fly 
by  day.  Their  larvaB  and  pupa;  resemble  those  of  the 
follo>ving  species  in  most  respects. 

Cassida  aurichalcea  (Plate  I.  Fig.  5),  so  named  by  Fabri- 
cius  on  account  of  the  brilliant  brassy  or  golden  lusti«  it 
assumes,  is  found  during  most  of  the  summer  months  on 
the  leaves  of  tlie  bitter-sweet  (^Solanum  dulcatnard)^  and  in 
great  abundance  on  various  kinds  of  Convolvulus,  such  as  our 
large-flowered  Convolvulus  sepium^  the  morning-glory,  and 
the  sweet-potato  vine.  The  leaves  of  these  plants  are  eaten 
both  by  the  beetles  and  their  young.  The  former  b^^  to 
ap|)ear  during  the  months  of  May  and  June,  having  probably 
survived  the  winter  in  some  place  of  shelter  and  concealment, 
and  their  larvae  in  a  week  or  two  afterwards.     The  lanrs 

are  broad  oval,   flattened,  dark-colored  grubs 

(^Fif^.  i}i)^^  with  a  kind  of  fiinge,  composed  of 

JL  stiti'  prickles,   around   the   tliin   edges   ci  the 

^^^^      Ixxly,  and  a  long  forked  tail.     This  fork  serves 

iH^HB     to   hold    the  excrement  when   voided  ;  and  a 

^^R0     mass  of  it  half  as  large  as  the  body  of  the 

^K^m        insect   is   otlen    thus   accumulatiKl.     The   tail, 

with  the  loaded  fork,  is  turned  over  the  back« 

and  thus  protec*ts  the  insect  from  the  sun,  and  probably  also 

from  itij  enemies.     The  first  bro<xls  of  larvae  arrive  at  their 

growth  luul  change  to  pupa)  early  in  July,  fixing  themselves 

Hnnly  by  the  hinder  |>sirt  of  their  lx>dies  to  the  leaves,  when 

this   change    is   about^  to   take   place.      The   pupa   remains 

fastened  to  the   cast-skin    of  the  larva.     It  is  broad   oval, 

fringeil  at  the  sides,  and  an)und  the  fore  part  ci  the  broad 

thorax,   with    large   prickles.     Soon   afterwards   the   beetles 

come  forth,  and  lay  their  eggs  for  a  second  brood  of  grubs* 

which,  in  tuni,  are  changiHl  to  beetlt»s  in  the  course  of  the 

autumn.     In  June,  ^H'14^  the  late  Mr.  John  I^owell  sent  me 
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specimens  of  this  little  beetle,  which  he  found  to  be  injurious 
to  the  sweet-potato  vine,  by  eating  large  holes  through  the 
leaves.  This  beetle  is  very  broad  oval  in  shape,  and  about 
one  fifth  of  an  inch  in  length.  When  living,  it  has  the 
power  of  changing  its  hues,  at  one  time  appearing  only  of 
a  dull  yellow  color,  and  at  other  times  shining  with  the 
splendor  of  polished  brass  or  gold,  tinged  sometimes  also 
with  the  variable  tints  of  pearl.  The  body  of  the  insect  is 
blackish  beneath,  and  the  legs  are  dull  yellow.  It  loses  its 
brilliancy  after  death.  The  wing-covers,  the  parts  which  ex- 
hibit the  change  of  color,  are  lined  beneath  with  an  orange- 
colored  paint,  which  seems  to  be  filled  with  little  vessels ; 
and  these  are  probably  the  source  of  the  changeable  bril- 
liancy of  the  insect. 

The  Chrysomelians  (Chrysomelad^)  compose  an  exten- 
sive tribe  of  leaf-eating  beetles,  formerly  included  in  the 
old  genus  Ckrywmda.  The  meaning  of  this  word  is  golden 
beetle,  and  many  of  the  insects  to  which  it  was  applied  by 
Linnaeus  are  of  brilliant  and  metallic  colors.  They  differ, 
however,  so  much  in  their  essential  characters,  their  forms, 
and  their  habits,  that  they  are  now  very  properly  distributed 
into  four  separate  groups  or  families.  The  first  of  these, 
called  Galerucad^,  or  Galerucians,  consists  mostly  of  dull- 
colored  beetles ;  having  an  oblong  oval,  slightly  convex  body ; 
a  short,  and  rather  narrow,  and  uneven  thorax  ;  slender 
antennas,  more  than  half  the  length  of  the  body,  and  im- 
planted close  together  on  the  forehead  ;  slender  legs,  wliich  arc 
nearly  equal  in  size  ;  and  claws  split  at  the  end.  They  fly 
mostly  by  day,  and  are  by  nature  either  very  timid  or  very 
cunning,  for,  when  we  attempt  to  take  hold  of  them,  they 
draw  up  their  legs,  and  fall  to  the  ground.  They  sometimes 
do  great  injury  to  plants,  eating  large  holes  in  the  leaves,  or 
consuming  entirely  those  that  are  young  and  tender.  The 
larvae  are  rather  short  cylindrical  grubs,  generally  of  a  black- 
Lsh  color,  and  are  provided  with  six  legs.     They  live  and 

feed  together  in  swarms,  and  sometimes  appear  in  very  great 

16* 
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numl)cra  on  the  leaves  of  plants,  committing  ravages,  at  tlia 
times,  as  extensive  as  those  of  the  most  deatmctive  caterpi 
lars.  Tliis  was  tlie  case  in  1837  at  Sovrns,  in  France,  a 
in  1838  and  1839  in  Baltimore  and  its  vicinity,  where  t 
elm-trees  were  entirely  stripped  of  their  leaves  during  nii 
summer  by  swarms  of  the  larvtB  of  Galeriica  Cdlm< 
and,  in  the  latter  place,  after  the  trees  had  b^un  to  revifl 
and  were  clothed  with  fresh  leaves,  they  were  again  attack! 
by  new  broods  of  these  noxious  grubs.  These  insects,  vi 
were  undoubtedly  introduced  into  America  witli  the  i 
pcan  elm,  are  as  yet  unknown  in  the  New  England  Statti 
The  eggs  of  tlie  Galerucians  are  generally  laid  in  litd 
clusters  or  rows  along  the  veins  of  the  leaves,  and  those  i 
the  elm  Galeraca  are  of  a  yellow  color.  The  pupa  state  i 
some  species  occurs  on  tlie  leaves,  of  others  in  the  ground 
and  some  of  the  larvffi  live  also  in  the  ground  on  the  ro( 
of  plants. 

One  of  the  most  common  kinds  b  the  (}aleruca  vittata,*< 
striped  Galeruca,  (Plate  IT.  Fig.  3,)  generally  known  ht 
by  the  names  of  striped  bug,  and  cucumber-beetle.  11 
destructive  insect  is  of  a  light-yellow  color  above,  with 
black  head,  and  a  broad  black  stripe  on  each  wing-cover,  i 
inner  edge  or  suture  of  which  is  also  black,  forming  a  thi 
narrower  stripe  down  the  middle  of  the  back ;  the  abdomfl 
tlie  greater  part  of  tlie  fore  legs,  and  the  knees  and  (bet  i 
the  otlier  legs,  are  black.  It  is  rather  less  tlian  one  fifth  i 
an  inch  long.  Early  in  the  spring  it  devours  the  tciK 
leaves  of  various  plants.  I  have  found  it  often  on  those  i 
our  Aronias,  Amdanokier  iotryapiiim  and  ovaUt,  and  P^ 
arbutifolia,  towards  the  end  of  April.  It  makes  its  : 
appearance,  on  cucumber,  squash,  and  melon  vines,  abont 
the  lagt  of  May  and  first  of  June,  or  as  soon  as  the  leav 
begin  to  expand ;  and,  as  several  broods  are  produced  in  ti»« 
course  of  the  summer,  it  may  be  found  at  various  times  < 
these  plants,  till  the  latter  ai-e  destroyed  by  frost.     Gr< 

•  Gioteru  viitala  of  F«hric 
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nuTinl)ers  of  these  little  beetles  may  be  obtained  in  the  autumn 

from  the  flowers  of  squash  and  pumpkin  vines,  the  pollen  and 

geniis  of  which  they  are  very  fond  of.     They  get  into  the 

Uossoms  as  soon  as  the  latter  are  opened,  and  are  often 

caught  there  by  the  twisting  and  closing  of  the  top  of  the 

flower ;  and,  when  they  want  to  make  their  escape,  they  are 

obliged  to  gnaw  a  hole  through  the  side  of  their  temporary 

prison.     The  females  lay  their  eggs  in  the  ground,  and  the 

larvae  probably  feed  on  the  roots  of  plants,  but  they  have 

hitherto  escaped  my  researches. 

Various  means  have  been  suggested  and  tried  to  prevent 
the  ravages  of  these  striped  cucumber-beetles,  which  have 
become  notorious  throughout  the  country  for  their  attacks 
upon  the  leaves  of  the  cucumber  and  squash.  Dr.  B.  S. 
Barton,  of  Philadelphia,  recommended  sprinkling  the  vines 
with  a  mixture  of  tobacco  and  red  pepper,  wliich  he  stated 
to  be  attended  with  great  benefit.  Watering  the  vines  with 
a  solution  of  one  ounce  of  Glauber's  salts  in  a  quart  of  water, 
or  with  tobacco-water,  an  infusion  of  elder,  of  walnut-leaves, 
or  of  hops,  has  been  highly  recommended.  Mr.  Gourgas,  of 
Weston,  has  found  no  application  so  useful  as  ground  plaster 
c^  Paris ;  and  a  writer  in  the  "  American  Farmer  "  extols  the 
use  of  charcoal  dust.  Deane  recommended  sifting  powdered 
soot  upon  the  plants  when  they  are  wet  with  the  morning 
dew,  and  others  have  advised  sulphur  and  Scotch  snuff  to  be 
applied  in  the  same  way.  As  these  insects  fly  by  night,  as 
well  as  by  day,  and  are  attracted  by  lights,  burning  splinters 
of  pine  knots  or  of  staves  of  tar-barrels,  stuck  into  the 
ground  during  the  night,  around  the  plants,  have  been  found 
useful  in  destroying  these  beetles.  The  most  effectual  pre- 
servative, both  against  these  insects  and  the  equally  destruc- 
tive black  flea-beetles  which  infest  the  vines  in  the  spring, 
consists  in  covering  the  young  vines  with  millinet  stretched 
over  small  wooden  frames.  Mr.  Levi  Bartlett,  of  Warner, 
N.  H.,  has  described  a  method  for  making  these  frames 
expeditiously  and  economically,  and   liis  directions  may  be 
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found  in  the  second  volume  of  the  "  New  England  Farmer,"* 
and  in  Fessenden's  "  New  American  Gardener/'  f  under  the 
article   Cucumber. 

The  cucumber  flea-beetle  above  mentioned,  a  little,  black, 
jumping  insect,  well  known  for  the  injury  done  by  it,  in  the 
spring,  to  young  cucumber  plants,  belongs  to  another  fiimily 
of  the  Chrysomelian  tribe,  called  Halticad.e.  The  following 
are  the  chief  peculiarities  of  the  beetles  of  this  family.  The 
body  is  oval  and  very  convex  above ;  the  thorax  is  short, 
nt»arly  or  quite  as  wide  as  the  wing-covers  behind,  and  nar- 
rowed bi'fore  ;  the  head  is  pretty  broad ;  the  antennae  are 
slender,  about  half  the  length  of  the  body,  and  are  implanted 
nearly  on  the  middle  of  the  forehead ;  the  hindmost  thighs 
are  very  thick,  lK»iiig  formed  for  leaping ;  hence  these  insects 
have  l)een  called  flea-beetles,  and  the  scientific  name  Haltica, 
derive^:!  from  a  word  signifying  to  lejip,  has  been  applied  to 
them.  The  surface  of  the  body  is  smooth,  generally  ])olished, 
and  often  prettily  or  brilliantly  colored.  The  claw^  are 
very  thick  at  one  end,  are  deeply  notched  towanls  tlie  other, 
and  tenninate  with  a  long  curved  and  sharj)  point,  whidi 
enables  the  insect  to  lay  hold  firmly  ui)on  the  leaves  of 
the  plants  on  which  they  live.  These  bc*etles  eat  tlie  leaves 
of  vegi»t4ibles,  preferring  especially  plants  of  the  cabbage, 
turnip,  mustiird,  cress,  radish,  and  horse-radish  kind,  *or 
those  which,  in  lK)tanical  language*,  are  called  cniciferoos 
plants,  to  which  they  are  often  exceiHlingly  injurious.  Tlic 
turnip-fly,  or  more  properly  turnip  fleji-lMX»tle,  is  one  of 
these  Ilaltlcas^  which  lays  wjL*4te  the  tuniij)-fields  in  Europe, 
ilevouring  the  seed-lejives  of  the  plants  as  soon  as  they 
a])j)ear  alMJve  the  ground,  and  continuing  their  ravages  upon 
new  crops  throughout  the  summer.  Another  small  flet- 
lK»etle  is  often  verj'  injurious  to  the  grape-vines  in  Europe, 
and  a  larger  s]K»cies  attacks  the  same  plant  in  this  country. 
T1h»  flea-lnvtles  con<*eal  themselves  <lurin<x  the  winter,  in  drr 
]»lac(»s,  undiT  stones,  in  tufls  of  withered  gntss  and  moss, 

•  riip-  aoo.  t  Sixth  eilitioii,  p.  VI. 
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and  in  chinks  of  walls.  They  lay  their  eggs  in  the  spring, 
upon  the  leaves  of  the  plants  upon  which  they  feed.  The 
larvae,  or  young,  of  the  smaller  kinds  burrow  into  the  leaves, 
and  eat  the  soft  pulpy  substance  under  the  skin,  forming 
therein  little  winding  passages,  in  which  they  finally  com- 
plete their  transformations.  Hence  the  plants  suffer  as  much 
from  the  depredations  of  the  larvae,  as  from  those  of  the 
beetles,  a  fact  that  lias  too  often  been  overlooked.  The 
larvae  of  the  larger  kinds  are  said  to  live  exposed  upon  the 
sorfiice  of  the  leaves  which  they  devour,  till  they  have  come 
to  their  growth,  and  to  go  into  the  ground,  where  they 
are  changed  to  pupae,  and  soon  afterwards  to  beetles.  The 
mining  larvae,  the  only  kinds  which  are  known  to  me  from 
personal  examination,  are  little  slender  grubs,  tapering  to- 
wards each  end,  and  provided  with  six  legs.  They  arrive 
at  maturity,  turn  to  pupae,  and  then  to  beetles  in  a  few 
week.  Hence  there  is  a  constant  succession  of  these  in- 
wcts,  in  their  various  states,  throughout  the  summer.  The 
history  of  the  greater  part  of  our  Haldcas  or  flea-beetles  is 
rtili  unknovm ;  I  shall,  therefore,  only  add,  to  the  foregoing 
general  remarks,  descriptions  of  two  or  three  common  spe- 
cies, and  suggest  such  remedies  as  seem  to  be  useful  in 
protecting  plants  ftom  their  ravages. 

The  most  destructive  species  in  this  vicinity  is  that  which 
attacks  the  cucumber  plant  as  soon  as  the  latter  appears 
above  the  ground,  eating  the  seed-leaves,  and  thereby  de- 
stroying the  plant  immediately.  Supix)sing  tliis  to  be  an 
ondescribed  insect,  I  formerly  named  it  Haltica 
^-WM/nerw,  the  cucumber  flea-beetle  (Fig.  oG)  ; 
Wt  Mr.  Say  subsequently  informed  me  that  it  was 
the  pube$cm8  of  Hhger,  so  named  because  it  is  very 
sliglitly  pubescent  or  downy.  Count  Dejean,  who 
f5*ve  to  it  the  specific  name  of  fuscula^  considered 
"  as  distinct  from  the  pubescens ;  and  it  differs  from  the 
^tN^riptions  of  the  latter  in  the  color  of  its  thiglis,  and  in 
'***^'fr  having  the  tips  and  slioulders  of  the  wing-oovei's  yel- 
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lowish  ;  so  that  it  may  still  bear  the  name  given  to  it  in  mr 
Catalogue.  It  is  only  one  sixteenth  of  an  inch  long,  of  a 
black  color,  with  clay-yellow  antennsd  and  legs,  except  the 
hindmost  thighs,  which  are  brown.  The  npper  side  of  the 
body  is  covered  with  punctures,  which  are  arranged  in  rows 
on  tlie  wing-cases;  and  there  is  a  deep  transverse  fiurow 
across  the  hinder  part  of  the  thorax.  During  the  summer* 
these  pernicious  flea-beetles  may  be  found,  not  only  on  cu- 
cumber-vines, but  on  various  other  plants  having  fleshy  and 
succulent  leaves,  such  as  beans,  beets,  the  tomato,  and  the 
potato.  They  injure  all  these  plants,  more  or  less,  according 
to  their  numbers,  by  nibbling  little  holes  in  the  leaves  with 
their  teeth ;  the  functions  of  the  leaves  being  thereby  im- 
paired in  proportion  to  the  extent  of  surface  and  amount  of 
substance  destroyed.  The  edges  of  the  bitten  parts  become 
brown  and  dry  by  exposure  to  the  air,  and  assume  a  mstv 
appearance.  Since  the  prevalence  of  the  disease  commonly 
called  the  potaUMrot^  attention  has  been  particularly  directed 
to  varioas  insects  that  live  upon  the  potato-plant ;  and,  as 
these  flea-beetles  have  been  found  upon  it  in  great  numben, 
in  some  parts  of  the  country,  they  have  been  charged  with 
bi'ing  the  cause  of  the  disease.  The  same  cliarge  liaa  also 
Ix*en  made  against  several  other  kinds  of  insects,  some  of 
which  will  be  described  in  the  course  of  this  work.  In  my 
own  opinion,  the  origin,  extension,  and  continued  reappear- 
ance of  this  widt^spread  pestilence  are  not  due  to  the  depre* 
dations  of  insects  of  any  kind.  Mr.  Phanuel  Flanders,  of 
Lowell,  where  the  flea-beetles  have  appeared  in  unusiial 
numbers,  showetl  to  me,  in  August,  18t51,  some  potato-leaves 
that  were  completely  ri<ldKKl  with  holes  by  them,  so  that 
but  little  more  than  the  ribs  and  veins  remained  un- 
touched. He  thinks  that  their  ravages  may  be  prevented 
by  watering  the  leaves  with  a  solution  of  hme,  a  r^nedy 
lonj:  ago  employeil  in  England,  with  signal  benefit,  in  pre- 
serving the  turnip  crop  from  tlie  attacks  of  the  turnip  flea- 
IxH'tle. 


THE    GRAPE-VINE    FLEA-BEETLE.  129 

The  wavy-striped  flea-beetle,  Haliica  striolata*  (Fig.  57), 
may  be  seen  in  great  abundance  on  the  horse-rad-  pjg.  57, 
ish,  various  kinds  of  cresses,  and  on  the  mustard 
and  tomip,  early  in  May,  and  indeed  at  "other 
times  throughout  the  summer.  It  is  very  injurious 
to  young  plants,  destroying  their  seed-leaves  as 
soon  as  the  latter  expand.  Should  it  multiply  to 
any  extent,  it  may  in  time  become  as  great  a  pest  as  the 
European  turnip  flea-beetle,  which  it  closely  resembles  in  its 
appearance,  and  in  all  its  habits.  Though  rather  larger  than 
the  encumber  flea-beetle,  and  of  a  longer  oval  shape,  it  is 
considerably  less  than  one  tenth  of  an  inch  in  length.  It  is 
of  a  polished  black  color,  with  a  broad  wavy  buff-colored 
stripe  on  each  wing-cover,  and  the  knees  and  feet  are  reddish 
yellow.  Specimens  *are  sometimes  found  having  two  buff- 
yellow  spots  on  each  wing-cover  instead  of  the  wavy  stripe. 
These  were  not  known  by  Fabricius  to  be  merely  varieties 
of  the  gtriolata^  and  accordingly  he  described  them  as  distinct, 
under  the  name  of  hipustulata^^  the  two-spotted. 

The  steel-blue  flea-beetle,  Hdltica  chdlybea  of  Uliger,  (Fig. 
68,  and  Plate  II.  Fig.  5,)  or  the  grape-vine 
flea-beetle,  as  it  might  be  called  on  account  of 
its  habits,  is  found  in  almost  all  parts  of  the  ^^ 

United  States,  on  wild  and  cultivated  grape-  ^^HlK  ' 
vines,  the  buds  and  leaves  of  which  it  destroys. 
Though  it  has  received  the  specific  name  of 
dudybea,  meaning  steel-blue,  it  is  exceedingly 
variable  in  its  color,  specimens  being  often  seen  on  the  same 
vine  of  a  dark  purple,  violet,  Prussian  blue,  greenish  blue, 
and  deep  green  color.  The  most  common  tint  of  the  upper 
side  is  a  glossy,  deep,  greenish  blue ;  the  under  side  is  dark 
green ;  and  the  antennae  and  feet  are  dull  black.  The  body 
is  oblong-oval,  and  the  liinder  part  of  the  thorax  is  marked 
with  a  transverse  furrow.  It  measures  rather  more  than 
three  twentieths  of  an  inch  in  length.     In  this  part  of  tlie 

*  Ortocerit  itrioUUa^  Fflbricius.  f  Criocerii  biputiukUa,  Fabricius. 
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country  these  beetles  b^in  to  come  out  of  their  winter 
quarters  towards  tlie  end  of  April,  and  contume  to  appear  till 
the  latter  part  of  May.  Soon  after  their  first  appeanmoe 
they  pair,  and  |)robably  lay  their  eggs  on  the  leaves  of  the 
vine,  and  perhaps  on  other  plants  also.  A  second  brood  of 
the  beetles  is  found  on  the  grape-vines  towards  tlie  end  of 
July.  I  have  not  had  an  opportunity  to  trace  the  histmy 
of  these  insects  any  further,  and  consequently  tlieir  larvie  are 
unknown  to  me.  Mr.  David  Thomas  has  given  an  interert- 
ing  account  of  their  habits  and  ravages  in  the  twenty-sixth 
volume  of  SilHman's  ^^  American  Journal  of  Science  and 
Arts."  These  brilliant  insects  were  observed  by  him,  in  the 
spring  of  1831,  in  Cayuga  County,  N.  Y.,  creeping  on  the 
vines,  and  destroying  tlie  buds,  by  eating  out  the  central 
succulent  parts.  Some  had  burrowed  e^en  Iialf  their  length 
into  tlie  buds.  When  disturbed,  they  jump  rather  than  fly, 
and  remain  where  they  fall  for  a  time  withont  motioD. 
During  the  same  season  these  beetles  appeared  in  onasiH 
ally  great  numbers  in  New  Haven,  Conn.,  and  its  vicinity, 
and  die  injury  done  by  them  was  "wholly  ancxam]ded.^* 
"  Some  vines  were  entirely  despoiled  of  their  (nut  bada,  so 
as  to  be  renden.*d,  for  that  season,  barren."  Mr*  Thomas 
found  the  vine-leaves  were  infested,  in  the  years  1830  and 
1831,  by  "  small  chestnut-colored  smooth  worms,"  and  soft* 
pecting  these  to  be  the  larva  of  the  beetle  (which  he  called 
Ckry9omda  vitivord)^  lie  fed  tliem  in  a  tumbler,  containing 
some  moist  earth,  until  they  were  fully  grown,  when  they 
buried  themselves  in  the  eartli.  "  After  a  fortnight  or  so,** 
some  of  the  beetles  were  found  in  the  tumbler.  Hence  there 
is  no  doubt  that  the  former  were  tlie  larvffi  of  tlie  beetka, 
and  that  they  undergo  their  transformations  in  tlie  ground. 
A  good  description  of  die  larva3,  and  a  more  full  account  of 
their  habits,  seasons,  and  changes,  are  still  wanted. 

In  England,  where  the  mvugi^s  of  the  turnip  flea-boetle 
have  attracted  ^reat  attention,  and  have  caused  many  and 
various   exi>erinieiits    to  Ik»   trie<l  with  a  view  of  checking 
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pfljrm,  it  is  ihonght  tliat  "the  careful  aad  systt'iiuitii:  usu 
of  iime  will  obviate,  in  a  great  degree,  tlie  danger  which 
liM  beeu  experienced"  from  this  insect.  From  tJiJa  and 
other  siai«iu-nts  in  favor  of  the  use  of  lime,  tliei-e  is  good 
nason  to  hope  that  it  will  eftectually  protect  plants  from 
ihe  varioQs  kinda  of  flea-beetlea,  if  dusted  over  them,  when 
w\-t  with  di!w,  ill  proper  season.  Watering  plants  with  allta- 
line  solutions,  it  is  said,  will  kill  the  insects  without  injuring 
ibi;  plants.  The  solution  may  be  made  by  dissolving  one 
[■land  of  hard  soap  in  twelve  gallons  of  tlie  soap-suds  lefl 
i&er  washing.  This  mixture  should  be  applied  twice  a  day 
wiiii  a  waier-pot.  KoUar  very  highly  recommends  watering 
or  Wetting  tlie  leaves  of  plants  witli  au  infusion  or  tea  of 
wormwood,  wliich  prevents  the  flea-beetles  from  touching 
tixsa.  Purhaps  a  decoction  of  walnut-leaves  might  be  equal- 
ly wnit^eable.  Great  numbers  of  tlie  beetles  may  be  caught 
i?  ihe  skilfiil  use  of  a  deep  bag-net  of  muslin,  which  shotdd 
It  swept  over  the  plants  infested  by  the  beetles,  after  which 
'!"■  !:i»Ter  may  be  easily  destroyed.  This  net  cannot  be  used 
i;;ii  .-.itety  to  catch  the  Insects  on  very  young  plants,  on 
<  iiJiuir   ijf  the   risk  of  bruising  or   breaking   their   tender 

The  Chrysomelians,  Chrt30MElaD£,  properly  so  called, 
''fln  ihc  third  family  of  the  tribe  to  which  I  have  given  the 
*wiie  name,  because  these  Insects  hold  tlie  chief  pWe  in  it, 
■0  letpcct  to  size,  beauty,  variety,  and  nuniljer^.  These  leaf- 
iindes  are  mostly  broad  oval,  sometimes  nearly  hemispherical, 
"1  tJidr  form,  or  very  convex  above  and  flat  beneath.  The 
Md  it  m^er  wide,  and  not  concealed  under  the  tlioras. 
^  Utter  is  short,  and  broad  betund.  The  antennie  are 
^vi  half  tlio  length  of  the  body,  and  slightly  thickened 
t^"wh  the  end.  and  arise  from  the  sides  of  the  head,  be- 
•*wn  the  eyes  and  the  corners  of  the  mouth ;  being  much 
ioniifj  apart  tliau  those  of  tlie  Galerucians  and  flea-beetles. 
'™  le^  are  rather  short,  nearly  equal  in  length,  and  the 
t  Uilghs  arc  not  thicker  tlian  the  otliers,  and  are  not 
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fitted  for  lejipiii^.     The  colors  of  these  beetles  are  often  rich 
and  brilliant,  among  whicli  blue  and  green,  highly  polished, 
and  with  a  golden  or  metallic  lustre,  are  the  most  commoo 
tints.     Tlie  larvsd   are   soft-bodied,   short,  thick,  and  slog- 
shaped  grubs,  with  six  legs  before,  and  a  prop-leg  behind. 
They  live  exposeil  on  the  leaves  of  plants,  which  they  eat, 
and  to  which  most  of  them  &sten  tliemselves  by  the  tail, 
when   about   to  be  transformed.     Some,   however,    go  into 
the  ground  when  about  to  change  to  pupae.     Many  of  these 
insects,  both  in  the  larva  and  beetle  state,  liave  been  found 
to  be  very  injurious  to  vegetation  in  other  countries ;  but  I 
am  not  aware  that  any  of  them  have  proved  seriously  injuri- 
oas  to  cultivated  or  other  valuable  plants  in  this  country- 
There  art»  some,  it  is  true,  which  may  hereafter  increase  so 
as  to  give  us  much  trouble,  unless  effectual  means  are  taken 
to  protect  and  cherish  thoir  natural  enemies,  tlie  birds. 

The  largest  species  in  New  England  inhabits  the  common 
milk-weed,  or  silk-weed  (^Asdepias  Sjfriacd)^  upon  which  h 
may  be  foinid,  in  some  or  all  of  its  states,  ftx>m  the  middle 
of  June  till  September.  Its  head,  thorax,  body  beneath,  an- 
tenna', and  legs  are  deep  blue,  and  its  wing-covers  orange, 
with  three  large  black  spots  upon  them,  namely,  one  on  the 
shoulder,  and  another  on  the  tip  of  each,  and  the  third  across 
tlie  base  of  both  wing-covers.  Hence  it  was  named  Chy- 
9omela  trimaculata  by  Fabricius,  or  the  tliree-spotted  Chiy- 
somela  (Plate  II.  Fig.  9).  It  is  nearly  tliree  eighths  of  an 
inch  long,  and  almost  hemispherical.  Its  larvae  and  pape 
are  orange-colored,  spotted  with  black,  and  pass  tliron^ 
tlieir  tninsfonnations  on  the  leaves  of  the  Asclepias* 

Tlie  most  elegant  of  our  Chrysomelians  is  the  (Jhrym>mda 
Kiir.:4».       scalane  of  Lei^onte,  literally  the  ladder  Chryso- 
\^^      intAn  (Fig.  09).     It  is  about  tliree  tenths  of  an 
y4Hfv      inch  lung,  and  of  a  narrower  and  more  regularly 
J^^^     <>val  shape  than  the  preceding.     The  head,  tho- 
rax, and  under  side  of  its  Inxly  are  dark  green« 
the  wiiig-<*overs  silvery  white,  ornamenteil  with  small  green 
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Spots  on  the  sides,  and  a  broad  ja^ed  stripe  along'the  suture 
at  inner  edges  ;  the  antennae  and  legs  are  rust-red,  and  the 
wings  are  rose-colored.  It  is  a  most  beautiful  object  when 
Sying,  with  its  silvery  wing-covers,  embossed  with  green, 
raised  up,  and  its  rose-red  wings  spread  out  beneath  them. 
These  beetles  inhabit  the  lime  or  linden  (^Tilia  Americam), 
and  the  elm,  upon  which  they  may  be  found  In  April,  May, 
and  June,  and  a  second  brood  of  them  in  September  and 
October.  They  pass  the  winter  in  holes,  and  imder  leaves 
and  moss.  The  trees  on  winch  they  live  are  sometimes  a 
good  deal  injured  by  them  and  by  their  larvie  (Fig. 
60).  The  latter  are  hatched  &om  eggs  laid  by  the 
beetles  on  the  leaves  in  the  spring,  and  come  to  ^^F 
their  growth  towards  the  end  of  June.  They  are  ^^H 
then  about  six  tenths  of  an  inch  long,  of  a  wliitc 
color,  with  a  black  line  along  tlie  top  of  tlie  back,  and  a  row 
of  small  square  black  spots  on  each  side  of  the  body ;  the 
head  is  homy  and  of  an  ochre-ycUow  color.  Like  the  grubs 
of  tlie  preceding  species,  these  are  short,  and  very  thick,  the 
beck  arching  upwards  very  much  in  the  middle.  I  believe 
that  they  go  into  the  ground  to  turn  to  pupie.  Should  they 
become  so  numerous  as  seriously  to  injure  the  Hme  and  elm 
trees,  it  may  be  found  useful  to  throw  decoctions  of  tobacco 
or  of  walnut-leaves  on  the  trees  by  moans  of  a  garden  or 
fire  engine,  a  metliod  which  has  been  employed  with  good 
effect  for  the  destruction  of  the  larvte  of  Gal^uca  Ccd- 
marieneis. 

The  most  common  leaf-beetle  of  the  &mily  under  consid- 
eration is  the  blue-winged  Chrysomela,  or  nj  ei 
Chrytom^  c^ndapennU  of  Say  (Fig.  61), 
an  insect  hardly  distinct  from  the  European 
Chryaomda  Polygoni,  and  like  tlie  latter  it 
lives  in  great  numbers  on  the  common  knot- 
grass (^Pdygonum  arnculare),  which  it  com- 
pletely strips  of  its  leaves  two  or  three  times 
in   the   course   of  the  summer.      This   little 
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beetle  is  about  three  twentietlis  of  an  iuch  long.  Its  head, 
wing-covers,  and  body  beneath  are  dark  blue  ;  its  thorax  and 
legs  are  dull  orange-red  ;  the  upper  side  of  its  abdomen  is 
also  orange-colored ;  and  the  antennae  and  feet  are  blacldsh. 
The  females  have  a  very  odd  appearance  before  they  hare 
laid  their  eggs,  tlieir  abdomen  being  enormously  swelled  out 
like  a  large  orange-colored  ball,  which  makes  it  very  difficok 
for  them  to  move  about.  I  have  found  these  insects  on  the 
knot-grass  in  every  month  from  April  to  September  inclusive. 
The  larvsB  eat  the  leaves  of  the  same  plant. 

Having  described  the  largest,  the  most  elegant,  and  the 
most  common  of  our  Chrysomelians,  I  must  omit  all  the  rest, 
except  tlie  most  splendid,  which  was  called  HumolpUM  awratuM 
by  Fabricius,  that  is,  the  gilded  Eumolpus  (Plate  II.  Fig.  1). 
It  is  of  a  brilliant  golden  green  color  above,  and  of  a  de^ 
purplish  green  below ;  the  legs  are  also  purple-green ;  but 
the  feet  and  the  antennae  are  blackish.  The  thorax  is 
narrower  behind  than  the  wing-covers,  and  the  rest  of  the 
body  is  more  oblong  oval  than  in  the  foregoing  Chiysome- 
lians.  It  is  about  three  eighths  of  an  inch  long.  This  splen- 
did beetle  may  be  found  in  considerable  numbers  on  the 
leaves  of  the  dog's-bane  (^Apocynum  Andros<Bm{folium)^  which 
it  devours,  during  the  months  of  July  and  August.  The 
larvae  are  unknown  to  me. 

The  fourth  famUy  of  the  k^f-eating  Chrysomelians  consists 
of  the  Cryi)toceplialians  (Cryptocephalid^),  so  named  from 
tlie  princijKil  genus  Cri/ptocephalu8^  a  word  signifying  coo- 
ceahxl  head.  Tliese  insects  somewliat  resemble  the  beetles  of 
the  preceding  family  ;  but  tliey  are  of  a  more  cylindrical  fonn, 
and  the  head  is  bent  down,  and  nearly  concealed  in  the  fore 
|)art  of  tlie  thorax.  Their  larvae  are  short,  cylindrical,  whit* 
isli  grubs,  whieli  eat  the  leaves  of  plants.  Each  one  makes 
for  itself  a  little  cylindrical  or  egg-shapeil  case,  of  a  substance 
sometimi^  n\semhling  clay,  and  sometimes  like  horn,  with 
an  opening  at  one  i*nd,  within  which  the  grub  lives,  patting 
out  its  liesul  and  fun*  legs  when  it  wishes  to  eat  or  to  move. 
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When  it  is  fully  grown,  it  stops  up  the  open  end  of  its  ease, 
and  clianges  to  a  pupa,  and  afterwards  to  a  beetle  within  it, 
and  then  gnaws  a  hole  through  the  case,  in  order  to  escape. 
As  none  of  these  insects  have  been  observed  to  do  much 
injury  to  plants  in  this  country,  I  shall  state  nothing  more 
respecting  them,  than  that  Clytkra  daminicana^^  inhabits  the 
sumach,  (7.  qaadriguUata^  oak-trees,  Chlamyi  gihbo»a  low 
whortleberry  bushes,  Ofyptocephcdus  luriduB  the  wild  indigo- 
bush,  and  most  of  the  other  species  may  be  found  on  different 
kinds  of  oaks. 


Although  the  blistering  beetles,  or  Cantharides  (Cantha- 
RiDiD^),  have  been  enumerated  among  the  insects  directly 
beneficial  to  man,  on  account  of  the  important  use  made  of 
them  in  medical  practice,  yet  it  must  be  admitted  that  they 
are  often  very  injurious  to  vegetation.  The  green  Canthar- 
ides, or  Spanish  Hies,  as  they  are  commonly  called,  are  found 
in  the  South  of  Europe,  and  particularly  in  Spain  and  Italy, 
where  they  are  collected  in  great  quantities  for  exportation. 
In  these  countries  they  sometimes  appear  in  immense  swarms, 
on  the  privet,  lilac,  and  ash ;  so  tliat  the  limbs  of  these  plants 
bend  under  their  weight,  and  are  entirely  stripped  of  their 
foliage  by  these  leaf-eating  beetles.  In  like  manner  our 
native  Cantharides  devour  the  leaves  of  plants,  and  some- 
times prove  very  destructive  to  them. 

The  Cantharides  are  distinguished  from  all  the  preceding 
insects  by  their  feet,  the  hindmost  pair  of  which  have  only 
four  joints,  while  the  first  and  middle  pairs  are  five-jointed. 
In  this  respect  they  agree  with  many  other  beetles,  such  as 
clocks  or  darkling  beetles,  meal-beetles,  some  of  the  mush- 
room-beetles, flat  bark-beetles,  and  the  like,  with  which  they 
form  a  large  and  distinct  section  of  Coleopterous  insects. 

[  1*  Qylhra  ( CotdmiOptera)  domitdcana, — Leg.] 
[  ^  dytkra  {Baina)  quadriguUata.  —  Lec.] 
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The  following  are  the  most  striking  peculiarities  of  the  fiun- 
ily  to  which  the  blistering  beetles  belong.  The  head  is  broad 
and  nearly  heart-sliaped,  and  it  is  joined  to  the  thorax  by  i 
narrow  nock.  The  antenna)  are  rather  long  and  tapering, 
sometimes  knotted  in  the  middle,  particularly  in  the  malei. 
The  thorax  varies  m  form,  but  is  generaUy  much  narrower 
than  the  wing-covers.  The  latter  are  soft  and  flexible,  more 
or  less  bent  down  at  the  sides  of  the  body,  usually  long  and 
narrow,  sometimes  short  and  overlapping  on  their  inner 
edges.  The  legs  are  long  and  slender  ;  the  soles  of  the  feet 
are  not  broad,  and  are  not  cushioned  beneath  ;  and  the  dawi 
are  split  to  the  bottom,  or  double,  so  that  tliere  appear  to  be 
four  claws  to  each  foot.  The  body  is  quite  soft,  and  when 
handled,  a  yellowish  fluid,  of  a  disagreeable  smell,  comet  onl 
of  the  joints.  These  beetles  are  timid  insects,  and  when 
alarmed  they  draw  up  their  legs  and  feign  themselves  dead. 
Nearly  all  of  them  have  the  power  of  raising  blisters  whei 
applied  to  the  skin,  and  they  retain  it  even  when  dead  and 
perfectly  dry.  It  is  chiefly  this  property  that  renders  diea 
valuable  to  physicians.  Four  of  our  native  Cantharides  htfe 
been  thus  successfolly  employed,  and  arc  found  to  be  as  pov- 
erfol  in  their  effects  as  the  imported  species.  For  fiurtbor 
particulars  relative  to  their  use,  the  reader  is  referred  to  lay 
account  of  them  published  in  1824,  in  the  first  volume  of 
"  The  Boston  Journal  of  Philosophy  and  the  Arts,*'  and  ia 
the  thirteuntli  volume  of  ^^  The  New  England  Medical  aad 
Surgical  Journal." 

Occasionally  potato-\incs  are  very  much  infested  by  two 
or  tliree  kinds  of  Cantharides,  swarms  of  which  attack  aad 
destroy  tlie  loaves  during  midsummer.  One  of  tliese  kindi 
has  thereby  obtained  the  name  of  the  potato-fly.  It  it  the 
CantAaris  vittata*  or  striped  Cantharis.  It  is  of  a  doD 
tawny  yellow  or  light  yellowish-red  color  above,  with  two 

[  10  The  imine  LyUa  it  now  adoptetl  l»y  mofft  entoinologiAtA  in  prefcmiee  to  tkri 
of  Oamtkarit  for  thexe  inscctn.  —  LKr.] 
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CHAPTER    III. 

ORTHOPTERA. 

IaRWIOA.  —  COCKBOACHES.  —  MaIHICS,  OR    SOOTUSATERS.  —  WaLKING-LeAVEH. 

—  Walking -Sticks,  or  Spectres.  —  Mole-Cricket.  —  Field  Ciuckets. — 
Clim BixG  Cricket.  —  Wuigless  Cricket.  —  Grassuoppers.  —  Katt-did.  — 
L0CC8TS. 

THE  destmctiye  insects  popularly  known  in  this  country 
by  the  name  of  grasshoppers,  but  which  in  our  version 
if  the  Bible,  and  in  other  works  in  the  English  language,  are 
»lled  locusts,  have,  from  a  period  of  very  high  antiquity, 
ittracted  the  attention  of  mankind  by  their  extensive  and 
lamentable  ravages.  It  should  here  be  remarked,  that  in 
America  the  name  of  locust  is  very  improperly  given  to  the 
Cicada  of  the  ancients,  or  the  harvest>-fly  of  English  writers, 
lome  kinds  of  which  will  be  the  subject  of  future  remark  in 
this  treadse.  The  name  of  locust  will  here  be  restricted  to 
certain  kinds  of  grasshoppers ;  while  the  popularly  named 
locust,  which,  according  to  common  belief,  appears  only  once 
in  seventeen  years,  must  drop  this  name,  and  take  the  more 
correct  one  of  Cicada  or  harvest-fly.  The  very  frequent 
misi^plication  of  names,  by  persons  unacquainted  with  nat- 
ural history,  is  one  of  the  greatest  obstacles  to  the  progress  of 
science,  and  shows  how  necessary  it  is  tliat  tilings  should  be 
called  by  their  right  names,  if  the  observations  communicated 
respecting  them  are  to  be  of  any  service.  Every  intelligent 
fiumer  is  capable  of  becoming  a  good  observer,  and  of  making 
valuable  discoveries  in  natural  history ;  but  if  he  be  ignorant 
of  the  proper  names  of  the  objects  examined,  or  if  he  give  to 
them  names  which  previously  have  been  applied  by  other 

persons  to  entirely  diflerent  objects,  he  will  fiiil  to  make  the 

IS* 
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result  of  his  observations  intelligible  and  useful  to  the  com- 
munity. 

The  insects  which  I  here  call  locusts,  together  with  other 
^^shoppers,  earwigs,  crickets,  spectres  or  walking-sticks, 
and  walking-leaves,  soothsayers,  cockroaches,  &c.,  belong  to 
an  order  called  Orthoptera,  literally  straight  wings ;  for 
their  wings,  when  not  in  use,  are  folded  lengthwise  in  narrow 
plaits  Uke  a  fan,  and  are  laid  straight  along  the  top  or  sides 
of  the  back.  They  are  also  covered  by  a  pair  of  thicker 
wing-like  members,  which,  in  the  locusts  and  grasshoppers, 
are  long  and  narrow,  and  lie  lengthwise  on  the  sides  of  the 
body,  sloping  outwards  on  each  side  like  the  roof  of  a  house ; 
in  the  cockroaches,  these  upper  wings  or  wing-covers  are 
broader,  almost  oval,  and  lie  horizontally  on  the  top  of  the 
back,  overlapping  on  their  inner  edges ;  and  in  the  cricketi, 
the  wing-covers,  when  closed,  are  placed  like  those  of  cock- 
roaches, but  liave  a  narrow  outer  border,  which  is  folded 
))eqx>ndicularly  downwards  so  as  to  cover  the  sides  of  the 
bodv  also. 

AH  the  Ortliopterous  insects  are  provided  with  transversa 
ly  movable  jaws,  more  or  less  like  tliose  of  beetles,  but  thej 
do  not  undergo  a  complete  transformation  in  coming  to  ma- 
turity. The  young,  in  fact,  often  present  a  close  resemblance 
to  tlie  adult  insects  in  form,  and  differ  from  tliem  chiefly  in 
wanting  wings.  They  move  about  and  feed  precisely  like 
their  ])arents,  but  change  their  skins  repeatedly  before  thej 
come  to  their  full  size.  The  second  stage  in  tlie  progreis 
of  the  Ortliopterous  insects  to  maturity  is  not,  like  tliat  of 
Ixx'tles,  a  state  of  inactivity  and  rest,  in  which  the  insect  loses 
the  grub-Iiki*  or  larva  form  which  it  had  when  hatched  from 
the  egg,  and  becomes  a  pujm  or  chrysalis^  more  nearly  resem- 
bling the  form  of  a  Ix^etle,  but  soft,  whitish,  and  with  its  un- 
developed wings  and  limbs  incased  in  a  thin  transparent  skin 
wliicli  im|KHli*s  all  motion.  On  the  contrarj',  the  Orthoptera 
in  the  pupa  state  do  not  differ  from  the  young  and  from  the 
old  insects,  except  in  having  the  rudiments  of  wings  and 
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wing-cov«r9  projecUng,  like  little  scales,  from  the  back  near 
tli«  thorax.  Tlieac  piipie  are  active  and  voracious,  and  in- 
iTea.'ic  greatly  in  siz^,  which  is  not  the  case  with  the  insecta 
tioi  arc  siiliject  to  a  complete  tranatbnnation,  for  such  never 
oat  or  grow  in  the  pupa  state.  When  fully  grown,  tltey  cast 
••If  iliw  akins  for  the  sixth  or  la»t  time,  and  then  appear  in 
the  udult  or  perfect  static,  fiiUy  proTide(t  with  all  their  mem- 
ln^rs,  with  the  exception  of  a  few  kinds  wliich  remun  wingless 
throughont  their  whole  lives.  The  slight  changes  to  whicli 
the  Ortboptera  are  subj<.>ct  consist  of  nothing  more  than  a 
iwcessive  series  of  mouldngs,  during  which  their  wings  are 
gradually  developed.  Tliese  cliangcs  may  receive  the  name 
i£  imperfect  or  incomplete  transfonnation,  in  contradistinc' 
H|lon  to  the  far  greater  changes  exhibited  by  those  insects 
^■Hiicb  pass  through  a  complete  transformation  in  their  pro- 
^hftns  to  maturity. 

^B*  Cockroaches  are  general  feeders,  and  notlung  comes  amiss 
^Hft  them,  whether  of  vegetable  or  animal  nature ;  the  Mantes 
^^■r  soothsayers  are  predaceous  and  carnivorous,  devouring 
wesker  insects,  aud  even  those  of  tlieir  own  kind  occasion- 
aDy ;  but  by  fcr  the  greater  part  of  tiie  Ortliopterous  insects 
sabstst  on  vegetable  food,  grass,  flowers,  truits,  the  leaves, 
and  even  the  bark  of  trees ;  whence  it  follows,  in  connection 
with  their  considerable  size,  their  great  voracity,  and  the 
troops  or  swarms  in  which  they  too  often  appear, 
they  are  capable  of  doing  great  injury  to  vegetation. 
The  Orthoptera  may  be  divided  into  four  large  groups :  — 

1.  RusNSKS  {Orthoptera  eurnoria*'),  including  earwigs  and 
fkroochea,  with  all  the  legs  fitted  for  rapid  motion  ; 

2.  Graspers  (  Orthoptera  raplona),  such  as  the  Mantes,  or 
lyers,  with  the  shanks  of  tlie  fore  le^  capable  of  being 

ibled  upon  the  under  side  of  the  tliigh,  which,  moreover, 
armed  with  toetli,  and  tlius  ibrms  an  instrument  for  seizing 
holding  tbcir  prey ; 

e  tint  foar  •llTniaiu  proposed  hy  Mr.  Weiturood  in  bia  "  tutroiliic- 


144  OBTHOPTEBA. 

8.  Walkers  ( Orihoptera  ambuUUoria)^  like  the  spectres 
or  walking-sticks,  having  weak  and  slender  legs,  which  do 
not  admit  of  rapid  motion ;  and 

4.  Jumpers  (  Orthoptera  9<dUtiaria)^  such  as  crickets,  gnas- 
hoppers,  and  locusts,  in  which  the  thighs  of  the  hind  legs  are 
much  larger  than  the  others,  and  are  filled  and  moved  with 
powerfiil  muscles,  which  enable  these  insects  to  leap  with 
facility. 

I.    RUNNERS.    (Orthoplera  Cunoria.) 

In  English  works  on  gardening,  earwigs  are  reckoned 
among  obnoxious  insects,  various  remedies  are  suggested  to 
banish  them  from  the  garden,  and  even  traps  and  otiber 
devices  are  described  for  capturing  and  destroying  them. 
They  have  a  rather  long  and  somewhat  flattened  bodj, 
which  is  armed  at  the  hinder  end  with  a  pair  of  slender 
sharp-pointed  blades,  opening  and  shutting  horizontally  like 
scissors,  or  like  a  pair  of  nippers,  which  suggested  the  name 
of  Forficida^  literally  little  nippers,  applied  to  them  by  sden- 
tific  writers.  Although  no  well  authenticated  instances  are 
on  record  of  their  entering  the  human  ear,  yet,  during  die 
daytime,  they  creep  into  all  kinds  of  crevices  for  the  sake 
of  concealment,  and  come  out  to  feed  chiefly  by  night.  It 
is  common  with  English  gardeners  to  hang  up,  among  Ae 
flowers  and  fruit-trees  subject  to  their  attacks,  pieces  of  hoi* 
low  reeds,  lobster  claws,  and  the  like,  which  ofller  entictif 
places  of  retreat  for  these  insects  on  the  approach  of  dajli^ 
and  by  means  thereof  great  nmnbers  of  them  are  obtained 
in  the  morning.  The  little  creeping  animal,  with  numerooi 
legs,  commonly  but  erroneously  called  earwig  in  America,  ii 
not  an  insect ;  but  of  the  true  earwig  we  have  several  species, 
though  they  are  by  no  means  common,  and  certainly  never 
appear  in  such  numlxjrs  as  to  prove  seriously  injurious  to 
vegetation.  Nevertheless,  it  seemed  well  to  give  to  this  kind 
of  insect  a  passing  notice  in  its  proper  place  among  the 
Orthoptera,  were  it  only  for  its  notoriety  in  otiier  countries. 
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Of  cockroaches   (^Blatta)   we   have  also   several    kinds ; 

those  whicli  are  indigenous  I  believe  are 

(band  exclusively  in  woods,  under  stones 

and  leaves,  while  the  others,  and  particu- 

lariy  the  Oriental  cockroach  (^Blatta  ori- 

ottaHi'),  (Fig.  66,)  which  is  supposed  to 

have  originated  in  Asia,  whence  it  has 
spread  to  Europe,  and  thence  to  Amer- 
ica, and  has  multiplied  and  become  estab- 
lished in  most  of  our  maritime  commercial 
towns,  are  domestic  species,  and  are  found 
in  houses,  under  kitchen  hearths,  about 
ovens,  and  in  dark  and  warm  closets, 
wiraice  they  issue  at  night,  and  prowl 
iboDt  in  search  of  food.  But,  as  these 
(litgnsdng  and  ill-smelUng  insects  con- 
fiite  themselves  to  our  dwellings,  and  do  not  visit  our  gar- 
ioa  and  fields,  they  will  require  no  further  remarks  than 
tw  mention  of  a  method  which  has  sometimes  been  found 
OKfnl  in  destroying  them.  Mix  together  a  table-spooniiil 
°<  red-lead  and  of  Indian  meal  with  molasses  enough  to 
"ttke  a  thick  batter,  and  place  the  mixture  at  night  on  a 
pale  or  piece  of  board  in  the  closets  or  on  the  hearths 
««|oeoted  by  the  cockroaches.  They  will  eat  it  and  be- 
twne  poisoned  thereby.  The  dose  is  to  be  repeated  for 
>evertl  nights  in  succession.  Dr.  F.  H.  Homer"  recom- 
iMnds  the  following  preparation  to  destroy  cockroaches. 
Mil  one  teaspoonfiil  of  powdered  arsenic  with  a  table- 
'["Mofid  of  mashed  potato,  and  crumble  'one  third  of  it, 
"ety  night,  at  bedtime,  about  the  kitchen  hearth,  or  where 
^  insects  will  (utd  and  devour  it.  As  both  of  these  prep- 
uatioQs  are  very  poisonous,  great  care  should  be  taken  in 
"^B  use  of  them,  and  of  any  portions  that  may  be  leil  by 
*•»  insects. 

•  Downing-a  Hocticnltiiriet,  Vol.  II.  p.  343  (Jnn.  IHtS). 
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II.    GRASPERS.    {Ortkopien  raploria.) 

Tliese,  which  consist  of  tlie  Mantes^  called  praying  mantes 
and  soothsayers,  from  dicir  singular  attitudes  an<l  motioiis, 
and  camel-crickets,  from  the  great  length  of  tlie  neck,  are 
chiefly  tropical  insects,  though  some  of  them  are  occasionally 
found  in  this  country.  Moreover,  they  are  exclusively  pre- 
daceous  insects,  seizing,  with  their  singular  fore  legs,  cater- 
pillars, and  other  weaker  insect*,  which  they  devour.  They 
are,  tlierefore,  to  be  enumerated  among  the  insects  tliat  are 
beneficial  to  mankind,  by  keeping  in  check  those  that  subsist 
on  vegetable  food. 

III.    WALKERS.     {Orthopiera  ambtilaimia,) 

To  tliis  division  belong  various  insects,  mostly  found  in 
warm  climates,  and  displaying  the  most  extraordinary  forms. 
Some  of  them  are  furnished  with  wings,  which,  by  tlieir 
sliape,  and  the  branching  veins  with  which  they  are  covered* 
exactly  represent  leaves,  either  green,  or  dry  and  withered ; 
such  are  the  walking-leaves,  as  they  are  called  (^Pkyllium 
pulvhrifqlium^  sicdfoUum^  &c.).  ( >ther8  are  wingless,  of  a 
long  and  (*ylindrical  shape,  resembling  a  stick  with  the  baik 
on  it,  while  the  slender  legs,  stinding  out  on  each  side,  give 
to  these  insects  almost  precisely  the  appearance  of  a  little 
branching  twig,  whence  is  derived  the  name  of  walking-sticks, 
genemlly  applied  to  them.  The  South  American  BaeUria 
arumatia^  ruhinpuwHa^  and  phylUncLt  and  two  s{)ecie8  of  Dior 
pheromiTa'/^  descrilxHl  and  figurt»d  in  Say's  "  American 
Entomologj%"  under  the  names  of  SjH'ctrutn  fctnoreUum  (Fig. 
G7,  male)  an<l  Invittatum^  are  of  the  latter  description.  These 
insects  are  verj*  sluggish  and  inactive,  are  foiuul  among  trees 

[  1  Twi>  *iK.'cifi  of  Phmma  an*  iioticcil.    The  lii%t  is  Bacum'ulus  Jrmt^ntimB^  Stj 
whioh  hii*>  uImi  nt't'tvoil  the  nvniw  <»r  /{nvunvulus  S,iyi^  Uiirm.,  an<l  aii<S«r  vhfe' 
naiiio  it  it^  )K><»t  known  to  Kum|K>:in  Autliurt.     Tlir  lutttT  wo:*  long  ngu  Afnirrd  I 
StoU,  in  hi«  ^n>at  work  n{Nin  tin-  nrth(>|it4'ni,  ami  hi'*  name  preoccuiueil  that 
Say  un<l  ^huuM  1k>  n>tainnl  for  it:  it  i<«  Amituttwrjiha  liMprcstiHtie*.    The  fircr 
ha^  \»***'n  lound  in  ni(>..t  of  tlio  States  ra<»t  of  the  Mis«i«.<«i|iiii.  while  the  hUte 
|H*4-uliar  to  Floriihi  and  **m\v  i»f  the  S<Mitheni  State*.  —  I'liLKn.] 
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nd  bushes,  on  which  they  often  remain  motionless  for  a  long 
ime,  or  walk  slowly  over  the  leaves  and  young  shoots,  which 


Fig.  67. 


1) 


&re  their  appropriate  food.  Tlie  American  species  are  not 
»o  numerous,  and  have  not  proved  so  injurious  as  particu- 
larly to  attract  attention. 
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IV.    JUMPERS.     {Orthopiem  $aUaioria.) 

These  are  by  far  the  most  abundant  and  prolific,  and  the 
most  destructive  of  the  Orthopterous  insects.  They  were  all 
included  by  Linnaeus  in  his  great  genus  {jhryUm^  in  separate 
divisions,  however,  three  of  which  correspond  to  the  families 
Achetadce^*  GhylUadce^jf  and  LocifstiadcB^X  in  my  ^^  Catalogue 
of  the  Insects  of  Massachusetts,"  and  may  retain  the  synony- 
mous English  names  of  Crickets,  Grasshoppers,  and  Locusts. 
These  three  families  may  thus  be  distinguished  from  each 
other. 

1.  Crickets  (AcHEXADiE) ;  with  the  wing-covers  horizon- 
tal, and  furnished  witli  a  narrow,  deflexed  outer  border; 
antennae  long  and  tapering ;  feet  three-jointed  (except  CScan- 
thus,  which  has  foin*  joints  to  the  hind  feet) ;  two  tapering, 
downy  bristles  at  the  end  of  the  body,  between  which,  in 
most  of  the  females,  there  is  a  long  spear-pointed  piercer. 

2.  Grasshoppers  (Gryllid^)  ;  with  the  wing-covers  slop- 
ing downwards  at  the  sides  of  the  body,  or  roofed,  and  not 
bordered ;  antennae  long  and  tapering ;  feet  with  four  jcnnts ; 
end  of  the  body,  in  the  females,  with  a  projecting "  sword  or 
sabre-shaped  piercer. 

3.  Locusts  (Locustad-e)  ;  with  the  wing-covers  roofed, 
and  not  bordered ;  antennae  rather  short,  and  in  general  not 
tapering  at  the  end ;  feet  with  only  three  joints  ;  female  with- 
out a  projecting  piercer. 

1.  Crickets.     (^Achetadce.^ 

There  may  sometimes  be  seen  in  moist  and  sofl  ground, 
particularly  around  ponds,  little  ridges  or  hills  of  loose  firesh 
earth,  smaller  than  those  which  are  formed  by  moles.  They 
cover  little  burrows,  that  usually  terminate  beneath  a  stone 
or  clod  of  turf.  These  burrows  are  made  and  inhabited  by 
mole-crickets,  which  are  among  the  most  extraordinary  of 
the  cricket  kind.     The  common  mole-cricket  of  this  country 

*  GryUut  AchtUij  LiiiiiH^us.        f  GryUut  Tettiffonia,  L.        |  GfyUm  Loctutu,  L. 
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(Pig.  68)  is,  when  fiiliy  grown,  about  one  inch  and  a  quarter 

"1  length,  of  a  light  bay  or  lawn  color,  ^  ^ 

•iwi  covered  with  a  very  short  and  vel- 

'et-Jike  down.      The  wing-covers   are 

not  half  the  length  of  the  abdomen,  and 

Ibe  wings  are  also  short,  their  tips,  when 

Glided,  extending  only  about  one  eiglith 
of  an  inch  beyond  the  wing-covers. 
The  fore  1^^  are  admirably  adapted 
for  digging,  being  very  short,  broad, 
«od  strong ;  and  the  shanks,  which  arc 
excessively  broad,  flat,  and  three-si(f^l, 
have  the  lower  side  divided  by  deep 
notches  into  four  finger-like  projections, 
that  give  to  this  part  very  mnch  the 
appearance  and  the  power  of  the  hand 
of  a  mole.  From  this  similarity  in 
structure,  and  from  its  burrowing  liabits, 
this  insect  receives  its  scientific  name  of  QryUotalpa,  derived 
from  Q-ryllua,  the  ancient  name  of  the  cricket,  and  l^ilpa, 
a  mole ;  and  our  common  species  has  the  additional  name 
of  brevipennU,*  or  short-winged,  to  distinguish  it  from  the 
European  species,  which  has  much  longer  wings.  Mole- 
crickets  avoid  Uie  light  of  day,  and  are  active  chiefly  during 
the  night.  They  live  on  the  tender  roots  of  plants,  and  in 
Europe,  where  they  infest  moist  gardens  and  meadows,  they 
otWn  do  great  injury  by  burrowing  under  the  turf,  and 
cutting  off  the  roots  of  the  grass,  and  by  undermining  and 
destroying,  in  this  way,  sometimes  whole  beds  of  cabbages, 
beans,  and  flowers.  In  the  West  Indies,  extensive  ravages 
have  been  committed  in  the  plantations  of  the  sugar-cane  by 
another  species,   Orylhtalpa  didaetyla,  which  has  only  two 

•  ServUk,  "  OHhopl*iw,"  p.  aos.» 

[  1  It  wa>  previnnsly  Jewribed  by  Itiinnei>t?r.  iiiulrr  the  nnme  G.  hortnUi,  niul 
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Anger-like  projections  on  the  shin.  The  mole-cricket  of  En- 
rope  lays  from  two  to  three  hmidred  eggs,  and  the  young 
do  not  come  to  maturity  till  the  third  year ;  circumstsncei 
both  contributing  greatly  to  increase  the  ravages  of  these 
insects.  It  is  observed,  that,  in  proportion  as  cultivadon  is 
extended,  destructive  insects  multiply,  and  their  depredations 
become  more  serious.  We  may,  therefore,  in  process  of 
time,  iind  mole-crickets  in  this  country  quite  as  much  a  pest 
as  they  are  in  Europe,  although  their  depredations  have 
hitherto  been  limited  to  so  small  an  extent  as  not  to  have 
attracted  much  notice.  Should  it  hereafter  become  necessary 
to  employ  means  for  ^becking  them,  poisoning  might  be 
tried,  such  as  placing,  in  the  vicinity  of  their  burrows,  grated 
carrots  or  potatoes  mixed  with  arsenic.  It  is  well  known 
that  swine  will  eat  almost  all  kinds  of  insects,  and  that  they 
are  very  sagacious  in  rooting  them  out  of  the  groimd.  They 
might,  tlierefore,  be  employed  with  advantage  to  destroy 
diesc  and  other  noxious  insects,  if  other  means  should  fiiil* 

We  have  no  housi^-crickets  in  America ;  ^  our  species  in- 
habit gardens  and  fields,  and  enter  our  houses  only  by  acci- 
dent. Crickets  an*,  in  great  measure,  nocturnal  and  solitaiy 
insi^cts,  concealing  themselves  by  day,  and  coming  from  their 
retn»ats  to  seek  their  food  and  their  mates  by  night.  There 
are  some  species,  however,  which  differ  greatly  from  the 
others  in  their  social  habits.  These  are  not  unfrequenthr 
seen  during  the  daytime  in  great  numbers  in  paths,  and  by 
the  roadside ;  but  the  other  kinds  rarely  expose  themselves 
to  the  li^ht  of  day,  and  their  music  is  heard  only  at  night. 
With  crickets,  as  with  pra8sh()pj)ers,  locusts,  and  harvest- 
flies,  the  males  only  are  musical ;  for  the  females  are  not 
provided  with  the  instruments  from  which  the  sounds  emitted 

[S  Thi<t  luiimiui^^  "t»y  np|»ly  to  the  piirticuliir  (lt»trict  in  which  Dr.  Harri*  nuule 
hit  o)i«cr\'iitioii^,  hilt  it  w«>u]<]  h«*  ;rnittiit«)u<i  to  <iiy  thiit  we  hii%'C  no  hnu«c-<'rickeU 
in  Anit'rio:!.  I'nr  notliin;;  i«  hcttcr  kiuiwn  to  tti«t  oountry-|M><»|>le  of  Marylftml  than 
tin*  "rrii'k«'t  **n  th«'  hearth,"  lunl  in  M»ino  M*otioiiH  of  the  Wi'*t  they  arf  nlMt  well 
known  to  inhithit  tht*  rhinni<>y-|»]acos  and  tir>t-t1<Mir  H}Mirtinent8  of  the  dwelling*. 
—  ritt.i.n.) 
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^y  these  different  insects  are  produced.     In  the  male  cricket 
"*^8e  make  a  part  of  the  wing-covers,  the  horizontal  and  over- 
lapping portion  of  which,  near  the  thorax,  is  convex,  and 
inarked  with  large,   strong,  and   irregularly  curved  veins. 
WTien  the  cricket  shrills,  (we  cannot  say  sings,  for  he  has 
no  vocal   organs,)  he  raises   the  wing-covers  a  little,   and 
sbuffles   them   together  lengthwise,   so   that  the   projecting 
reins  of  one  are  made  to  grate  against  those  of  the  other. 
The  English  name  cricket,  and  the  French  m-cn,  are  evi- 
dently derived  from   the  creaking  sounds  of  these  insects. 
Mr.  White  of  Selbome  says  that  "  the  shrilling  of  the  field- 
cricket,  though  sharp  and  stridulous,  yet  marvellously  de- 
lights some  hearers,  filling  their  minds  with  a  train  of  summer 
ideas  of  everything  that  is  rural,  verdurous,  and  joyous  " ; 
sentiments  in  which  few  persons,  if  any,  in  America  will 
participate;   for  with  us  the  creaking  of  crickets  does  not 
begin  till  summer  is  gone,  and  the  continued  and  monotonous 
sounds,  which  they  keep   up   during   the   whole   night,  so 
long  as  autumn  lasts,  are  both  wearisome  and  sad.     Where 
crickets  abound,  they  do  great  injury  to  vegetation,  eating 
the  most  tender  parts  of  plants,  and  even  devouring  roots 
and  fruits,  whenever  they  can  get  them.     Melons,  squashes, 
and  even  potatoes,  are  often  eaten  by  them,  and  the  quantity 
of  grass  that  they  destroy  must  be  great,  from  the  immense 
numbers  of  these  insects  which  are  sometimes  seen  in  our 
meadows  and  fields.     They  may  be  poisoned  in  tlie  same 
way  as  mole-crickets.     Crickets   are  not   entirely  confined 
to  a  vegetable  diet ;  they  devour  other  insects  whenever  they 
can  meet  with  and  can  overpower  them.     They  deposit  their 
eggs,  which  are  numerous,  in  the  ground,  making  holes  for 
their  reception,  with  their  long,  spear-pointed  piercers.     The 
^;gs  are  laid  in  the  autumn,  and  do  not  appear  to  be  hatched 
till  the  ensuing  summer.     The  old  insects  for  the  most  part, 
die  on  the  approach  of  cold  weather ;  but  a  few  survive  the 
winter,  by  sheltering  themselves  under  stones,  or  in  holes 
secure  from  the  access  of  water. 
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The  xcientiKo  nnine  of  tlie  genus  that  includes  the  crirkd 
is  Acheta,  and  oar  common  speoci  ii 
the  Achia  abbreviaia  (Fig.  09),  w 
named  tntm  the  shortnesa  of  its  wii^ 
wliich  do  not  extend  berond  the  winf 
covers.  It  !a  about  three  quarten  of 
an  inch  in  lenf^th,  of  a  black  coltv,  wiA 
a  brownish  tinf^e  at  the  base  of  tbt 
wing-covers,  and  a  pale  line  on  CKh 
side  above  the  deflcxed  border.  The 
pale  line  is  most  distinct  in  the  female, 
and  is  oftentimes  entirely  wanting  in 
the  male. 

We  have  another  species  with  verr 

short  or  abortive  winfj! ;  it  is  entirelT 

of  n  black  color,  iind  measures  six  tentlis  of  an  inch  in  length 

rn>m   the  head  to  the  end  of  the  body.     It  may  be  calM 

Arhtfta  niijra,*  the  black  cricket. 

A  third  Rpccios,  <litlering  from  these  two  in  being  entirdr 
destitute  of  wings,  and  in  having  the  wing-covers  proportMB- 
ally  much  sliorter,  antl  the  last  joint  of  tho  feelers  {paift) 
almost  twice  the  length  of  the  preceding  joint,  is  fiirthcrmuie 
dLitinguishe<l  from  them  by  its  greatly  infeiior  size,  and  iti 
different  coloring.  It  measures  from  tliree  to  above  f(«r 
tenths  of  an  inch  in  length,  and  varies  in  color  from  doal^ 
brown  to  rusty  black,  the  wing-covers  and  hindmost  thighi 
lieing  alwa^-s  somewhat  lighter.  In  the  brownish-colored 
varieties  tliree  longitu<linal  black  lines  are  distinctly  visible 
on  the  to]>  of  the  head,  and  a  black  line  on  each  side  flf 
the  thorax,  whidi  is  continued  along  the  sides  of  the  winjf 
covers  to  their  tijw.  This  black  line  on  the  wing-covers  it 
never  wanting,  oven  in  the  darkcstt  varieties,  lite  hindmost 
thighs  have,  on  the  outside,  tliree  rows  of  short  oUiqoe 
black  lines,  pRwuting  somewliat  of  a  twilled  appearance. 


[*  It  i.  ^. /v. 
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This  is  one  of  the  social  species,  which,  associated  together 

in  great  swarms,  and  feeding  in  common,  fre- 

qaent  our  meadows  and  road-sides,  and,  so  far 

from  avoiding  the  light  of  day,  seem  to  be  quite 

as  fond  of  it  as  others  are  of  darkness.     It  maj 

be  called  Acheta  viUata^*  (Fig.  70,)  the  striped 

cricket. 

These  kinds  of  crickets  live  upon  the  groimd, 
and  among  the  grass  and  low  herbage ;  but  there 
is  another  kind  which  inhabits  the  *stems  and  branches  of 
shrubs  and  trees,  concealing  itself  during  tlie  daytime  among 
the  leaves,  or  in  the  flowers  of  these  plants.  Some  Isabella 
grape-vines,  which  were  trained  against  one  side  of  my 
house,  were  much  resorted  to  by  these  delicate  and  noisy 
little  crickets.  The  males  begin  to  be  heard  about  the 
middle  of  August,  and  do  not  leave  us  until  after  the 
nuddle  of  September.  Their  shrilling  is  excessively  loud, 
and  is  produced,  like  that  of  other  crickets,  by  the  rubbing  of 
one  wing-cover  against  the  other ;  but  they  generally  raise 
their  wing-covers  much  higher  than  other  crickets  do  while 
they  are  playing.  These  wing-covers,  in  the  males,  are  also 
v«y  large,  and  as  long  as  the  wings  ;  they  are  exceedingly 
thin,  and  perfectly  transparent,  and  have  the  horizontal 
portion  divided  into  four  unequal  parts  by  three  oblique 
raised  lines,  two  of  which  are  parallel  and  form  an  angle  with 
the  anterior  line.  The  antennaB  and  legs  are  both  very  long 
and  slender,  the  hinder  thighs  being  much  smaller  in  pro- 
portion than  those  of  other  crickets,  and  the  hindmost  feet 
have  four  instead  of  three  joints.  The  two  brisde-fomied 
appendages  at  the  end  of  the  body  are  as  long  as  the  piercer, 
and  the  latter  is  only  about  half  the  length  of  the  body,  while, 
in  the  ground-crickets,  the  piercer  is  usually  as  long  as 
the  body,  or  longer.  These  insects  have,  therefore,  been  sep- 
arated from  the  other  crickets,  under  the  generical  name  of 
(Ecanthu9^  a  word  which  means  inhabiting  flowers.     They 

*  It  belongs  to  M.  Serville^s  new  genus  Nemobiw. 
20 
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may  be  called  climbing  crickets,  from  their  habit  of  moontiii^ 
upon  plants  and  dwelling  among  the  leaves  and  tkrwen- 
According  to  M.  Salvi,*  the  female  makes  aevend  perion- 
tiona  in  the  tender  stems  of  plants,  and  in  each  perfontica 
thruats  two  eggs  quite  to  the  pith.  The  ^gs  are  hatched 
aboat  midsummer,  and  the  young  immediately  issne  firm 
their  nests  and  conceal  themselves  among  the  tliickest  fblisgt 
of  the  pUnt  When  arrived  at  maturity  the  males  be^ 
their  nocturnal  serenade  at  the  approach  of  twilight,  and 
continue  it  with  little  ch*  no  intermission  till  the  dawn  of  day. 
S]iould  one  of  tliese  little  musicians  get  admission  to  the 
chamber,  his  incessant  and  loud  shrilling  will  eifucttnlly 
baimh  sleep.  Of  three  species  which  in- 
habit the  United  States,  one  only  u  fband 
in  Massachusetts.  It  is  the  (EetmiJuit  m- 
veut  (Fig.  71),  or  wliite  climbing  cricket 
The  male  is  ivory-white,  with  tbe  qK 
per  side  of  the  first  joint  of  the  antenns, 
and  the  head  between  the  eyes,  of  in 
ochre-yellow  color ;  there  is  a  minute  black 
dot  on  t)ie  under  sides  of  the  fint  and 
second  joints  of  the  antenna) ;  and  in  some 
indivitluals  the  extreinitics  of  tlic  feet  and  tlie  under  udei 
of  the  hindnioHt  thighs  are  o«']irc-ycllow.  The  body  is 
about  lialf  an  inch  long,  exclusive  of  the  wing-covers.  The 
female  (Fig.  72)  is  usually 
ratlier  longer,  but  the  wing- 
covers  are  much  narrows 
than  those  of  tbe  male,  and 
there  is  a  great  diveni^  of 
i-oluriiig  in  thiH  hcx  ;  the  iKxly  l^eing  sometimes  almost  white, 
or  ]>ale  greenish-yellow,  or  dusky,  and  blackish  beneath. 
There  are  three  dusky  strifH-s  on  the  head  and  thorax,  and 
the  legs,  antennas  and  piercer  are  more  or  less  dudcy  or 
blai'kisli.  The  wing-covers  and  wings  are  yellowish-while. 
■  Hcniorio  iDlomi)  Ir  LuciuM  Rdlliiut«.    Eio,  Vernoa,  ITM. 
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sometimes  witli  a  tinge  of  green,  and  the  wings  are  rather 
longer  than  the  covers.     Some  of  these  insects  have  been 
i&it  to  me  by  a  gentleman  who  found  tliem  piercing  and 
laying  eggs  in  the  branches  of  a  peach-tree.     Anotlier  cor- 
respond^t,  who  is  interested  in  the  tobacco  culture  in  Con- 
necticut, informed  me  that  they  injured  the  plant  by  eating 
boles  in  the  leaves. 

2.  Grasshoppers.    (^Ghn/Uidce,') 

Grasshoppers,  properly  so  called,  as  before  stated,  are  those 
jumping  orthopterous  insects  wliich  have  four  joints  to  all 
their  feet,  long  bristle-formed  antennae,  and  in  which  the 
females  are  provided  with  a  piercer,  flattened  at  the  sides, 
and  somewhat  resembling  a  sword  or  cimeter  in  shape.  The 
wing-covers  slope  downwards  at  the  sides  of  tlie  body,  and 
overlap  only  a  little  on  the  top  of  the  back  near  tlie  thorax. 
This  overlapping  portion,  which  forms  a  long  triangle,  is 
traversed,  in  the  males,  by  strong  projecting  veins,  between 
which,  in  many  of  them,  are  membranous  spaces  as  transpar- 
ent as  glass.  The  sounds  emitted  by  the  males,  and  varying 
according  to  the  species,  are  produced  by  the  friction  of  these 
overlapping  portions  together. 

In  Massachusetts  there  is  one  kind  of  grasshopper  which 
forms  a  remarkable  exception  to  the  other  native  insects  of 
this  femily;  and,  as  it  does  not  seem  to  have  been  named 
or  described  by  any  author,  although  by  no  means  an  un- 
common insect,  it  may  receive  a  passing  notice  here.  It  is 
foond  only  under  stones  and  rubbish  in  woods,  has  a  short 
thick  body,  and  remarkably  stout  liuid  thighs,  like  a  cricket, 
but  is  entirely  destitute  of  wing-covers  and  wings,  even  when 
arrived  at  maturity.  It  belongs  to  M.  Serville's  genus  PJia- 
lanffopsisj  and  I  propose  to  call  it  Phcdangapm  macidata^* 

*  GryUui  macukUvt,  Harris.    Catalogue  of  the  Insects  of  Massachusetts.^ 

[*  According  to  the  authority  of  Erichson,  it  was  previously  described  with 
the  name  Pkakmgcpiii  lapidicolaj  Burm.  —  Uiileu.] 
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(Fig.  73,)  the  s])Otted  wingless  cricket.     Its  body  is  of  a  pale 
jellowisli-brown  color,  darker  on  the  back,  which  is  covered 

™  ^3  with  little   light-colored 

spots,  and  the  outside  of 
the  hindmost  yiighs  is 
marked  with  numerous 
short  oblique  lines,  dis- 
posed in  parallel  row&, 
like  those  on  the  thiols  of 
Acheta  vittata.  It  varies  in  length  from  one  half  to  more  than 
three  quarters  of  an  inch,  exclasive  of  tlie  piercer  and  legs. 
The  body  is  smooth  and  sliining,  and  tlie  back  is  arched. 

Most  grasslioppers  are  of  a  green  color,  and  are  furnished 
with  wings  and  wing-covers,  the  latter  frequently  resembling 
the  leavi>s  of  trees  and  shrul)s,  upon  which,  indeed,  many  oA 
these  insects  pass  the  greater  part  of  their  lives.  Their  leaf* 
like  fonn  and  green  color  evidently  seem  to  have  been  de- 
signed for  their  better  concealment.  They  are  nocturnal 
insects,  or  at  lejust  more  active  by  night  than  by  day.  When 
taken  between  the  fingers,  they  emit  from  their  mouths  a 
considerable  quantity  of  dark-colored  fluid,  as  do  also  the 
locusts  or  diurnal  grasshoppers.  They  devour  the  leaves  oA 
plants,  and  lead  a  solit^ir}*'  life,  or  at  least  do  not  associate 
and  migrate  from  place  to  place  in  great  swarms,  like  some 
of  the  crickets  and  the  locusts.  There  is  a  remarkable  difier- 
ence  in  their  habits,  wliich  does  not  appesir  to  have  been 
descrilKKl  hitlierto.  Some  of  these  grasshoppers  live  upon 
grass  and  other  herbaceous  or  low  plants  in  fields  and  mead- 
ows. The  piercer  of  the  females  is  otlen  straight,  or  only 
slightly  curvinl.  They  commit  their  eggs  to  the  earth,  thrust- 
ing tlu»m  into  holes  made  therein  with  the  piercer.  They  lay 
a  large  number  of  eggs  at  a  time,  and  cover  them  with  a  kind 
of  varnish,  which,  when  drj',  ibniis  a  thin  film  that  com- 
pletely en<*lost»s  them.  Tlu*se  eggs  are  elongated,  and  nearly 
ot'  an  ellipsoidal  form.  Otlur  green  GryUi  live  up<m  trees 
and  ^h^ll^s.     Their  vving-i'ovei"s  and  wings  are  broader,  and 
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their  piercer  is  shorter  and  often  more  curved,  than  in  the 
foregoing  kinds.  They  do  not  lay  their  eggs  in  the  ground, 
bat  deposit  them  upon  branches  and  twigs,  in  regular  rows. 
My  attention  was  first  directed  to  the  eggs  of  the  tree-giylli 
by  Mr.  F.  C.  HiU,  late  of  Philadelphia. 

Some  of  these  grasshoppers  have  the  front  of  the  head 
obtuse,  and  others  have  it  conical,  or  prolonged  to  a  point 
between  the  antennas.  Among  the  former  is  the  insect 
which,  from  its  peculiar  note,  is  called  the  katy-did.  Its 
body  is  of  a  pale  green  color,  the  wing-covers  and  wings 
being  somewhat  darker.  Its  thorax  is  rough  like  shagreen, 
and  has  somewhat  the  form  of  a  saddle,  being  curved  down- 
wards on  each  side,  and  rounded  and  slightly  elevated  behind, 
and  is  marked  by  two  slightly  transverse  ftirrows.  The 
wings  are  rather  shorter  than  the  wing-covers,  and  the  latter 
are  very  large,  oval,  and  concave,  and  enclose  the  body  with- 
in their  concavity,  meeting  at  die  edges  above  and  below, 
somewhat  like  the  two  sides  or  valves  of  a  pea-pod.  The 
veins  are  large,  very  distinct,  and  netted  like  those  of  some 
leaves,  and  there  is  one  vein  of  larger  size  running  along  the 
middle  of  each  wing-cover,  and  simulating  the  midrib  of  a 
leaf.  The  musical  organs  of  the  male  consist  of  a  pair  of 
taborets.  They  are  formed  by  a  thin  and  transparent  mem- 
brane stretched  in  a  strong  half-oval  frame  in  the  triangular 
overlapping  portion  of  each  wing-cover.  During  the  daytime 
these  insects  are  silent,  and  conceal  themselves  among  the 
leaves  of  trees ;  but  at  night  they  quit  tlieir  lurking-places, 
and  the  joyous  males  begin  the  tell-tale  call  with  which  they 
enliven  their  silent  mates.  This  proceeds  from  the  friction 
of  the  taboret  frames  against  each  other  when  the  wing-covers 
are  opened  and  shut,  and  consists  of  two  or  three  distinct 
notes  almost  exactly  resembling  articiJated  sounds,  and  coi^ 
responding  with  the  number  of  times  that  the  wing-covers 
are  opened  and  shut ;  and  the  notes  are  repeated  at  intervals 
of  a  few  minutes,  for  hours  together.  The  mechanism  of  the 
taborets,  luid  die  concavity  of  die  wing-covers,  reverberate 


168  ORTIIOI'TKKA. 

and  increase  the  sound  to  Buch  a  degree,  that  it  may  be 
heard  in  the  stillness  of  the  night,  at  the  distance  of  a  qoarter 
of  a  mile.  At  the  approach  of  twilight  the  katy-did  mounts 
to  the  upper  branches  of  the  tree  in  which  he  lives,  and,  as 
soon  as  the  shades  of  evening  prcvul,  begins  his  noisy  babble, 
while  rival  notes  issue  from  the  neighboring  trees,  and  the 
groves  resound  with  the  call  of  "ka^-did,  shtxlid"  the  live- 
long night  Of  this  insect  I  have  met  with  no  scientific 
description  except  my  own,  which  was  published  in  1881  in 
tlie  eighth  volume  of  the  "  Encyclopawlia  Americana,"  page 
^  „  42.    It  is  the  PltOyph^Uum* 

concamtm,^  (F'g-  "^-lO  and 
measures,  from  the  head  to 
tile  end  of  the  wing-coven, 
rather  more  than  one  inch 
and  a  lialf,  the  body  atone 
being  one  inch  in  length. 
The  piercer  is  broad,  later 
ally  compressed,  and  curved 
like  a  cimeter ;  and  there 
are,  in  botli  sexes,  two  little 
thorn-like  projections  from 
the  middle  of  the  breast  be- 
tween the  fore  legs.  The 
katy-<lid  is  foond  in  the  per- 
fect state  during  the  roonthi 
of  Scpteinlwr  and  October,  at  which  time  the  female  laii-s  her 
eggs.      These  are  slate-colored,  and  are  nitlier   more  thas 

t  Can  Ilii>  tx:  lliv  Locutla ptripiiillata  o(  Kuliricius?* 

[  *  Thl4  if  Cj/rhiJiyllin  ptn/mllalia,  llurm.  ^  Lnciala  per^cillnla.  Fab.  P**— 
Itiinin'n  jtrncric  nnriir  liu«  priiirily  avrr  Hint  of  llunnriiter,  uid  hcncv  tliia  iiut*-^ 
TiiuX  Iw  etWrA  Piilgiliyllmm  ptr^iidUnlHm.  Knli.  The  [meet  calln)  kmlyoli.l  >» 
llie  .Snulhvni  SIbIch  ii>  enlirrly  •lilT'Teiil  fr<>in  IhlioTK.  lUtlinuKh  it*  habit  uf  tinii  ««K 
iijHHi  riiu  tree*  uiul  iMUinR  tbis  ■brill  luilc  ha«  iiKlnrnl  mhim  iiervmu  to  mlttakF  *  * 
t>r  Ibi!  Iniv  iiM  rnHD  Kfw  KitKliinL  The  Svntbrrn  kBl>--tli<l  behmgi  to  tbo  Kst**  ' 
i'kg&rlrrti,  nivl  friiiii  Uh-  (ivi|->-ili>r  bi-iiii;  ^llK|■r>i  H>iiiewbat  lika  tb 
•■urricamla,  V<!  Uwr,  Dr.  llarriii  >u|i|iuM!>l  it  ^>  be  Ibat  speclei.  —  tliiuLB.| 
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one  eighth  of  on  inch  in  length.  They  resemble  tiny  oval 
luvalve  shells  in  shape.  The  insect  lays  them  in  two  con- 
tiguous rows  along  the  surfiice  of  a  twig,  the  bark  of  wliicli  is 
previously  shaved  off  or  made  rough  with  her  piercer.  Each 
row  consists  of  eight  or  nine  eggs,  placed  somewhat  obliquely, 
and  overlapping  each  other  a  little,  and  they  are  fastened  to 
the  twig  with  a  gammy  substance.  In  hatching,  tlie  egg  splits 
open  at  one  end,  and  the  young  insect  creeps  through  the  cleft. 
I  am  indebted  to  Miss  Morris  for  specimens  of  these  e^s. 

We  have  another  broad-winged  green  grasshopper,  differ- 
ing from  the  katy-did,  in  having  the  wing-covers  narrower, 
flat  and  not  concave,  and  shorter  than  the  wings,  the  thorax 
smooth,  flat  above,  and  abruptly  bent  downwards  at  a  right 
angle  on  each  side,  and  the  breast  without  any  projecting 
spines  in  the  middle.  The  piercer  has  the  same  form  as  tliat 
of  the  katy-did.  Tlie  musical  organ  of  the  left  wing-cover, 
nhich  is  the  uppermost,  is  not  transparent,  but  is  green 
md  opaque,  and  is  traversed  by  a  strong  curved  vein ;  that 
of  the  right  wing-cover  is  semi-transparent  in  the  middle. 
This  insect  is  the  PhyUoptera  oMonffifoUa,*  (Fig.  75,)  or  ob- 


'*>tig  leaf-winged  grasshopper.  Its  body  measures  about  an 
"ich  in  length,  and  from  the  head  to  the  tips  of  the  wings, 
2^W>m  an  inch  and  three  quarters  to  three  inches.  It  is  found 
"»  its  perfect  state  during  the  months  of  September  and 
*-*<tober,  upon  trees,  and,  when  it  flioa,  makes  a  whizzing 
**«ise  somewhat  like  that  of  a  weaver's  shuttle.     The  notes 

species  from  the  laurifoBa  of  Lin- 
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of  the  malt',  though  gmting,  are  comperativelr  feeble.  The 
females  lay  tlieir  Qpg^  Id  the  autuinii  on  tho  twigs  of  treci 
and  sliruhs,  in  double  row^,  of  seven  or  eight  eggs  in  eidi 
n)W.  These  eggs,  in  turm,  size,  and  color,  and  in  their 
arranf^ment  on  tho  twig,  strikingly  retiemble  those  of  the 
katy-did.  The  Kev.  Thomas  Hill,  of  Waltham,  had  the 
kindness  to  procure  some  of  them  for  me  trom  Philadclphit. 
A  third  species,  also  of  a  green  color,  with  still  narrower 
wing-covers,  which  are  of  almost  equal  widtli  from  one  end 
to  the  other,  but  are  rounded  at  tlie  ti|Mt,  and  are  shorter 
than  the  wings,  has  the  head,  thorux,  musical  organs,  and 
breast  lik(>  tliose  of  the  preceding  species,  but  the  piercer  is 


much  slmrtor,  aixl  very  much  more  crooked,  being  be** 
vorti<'ally  upwanis  fnmi  near  Itfl  luise.  The  male  hao  1 1»**^ 
ta|)ering  pnijecliiin  from  the  under  side  of  the  extremity  ^ 
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the  body,  curved  upwards  like  the  piercer  of  the  female. 
This  grasshopper   belongs   to   the   genus   Plianeroptera^  so 
named,  probably,  because  the  wings  are  visible  beyond  the 
tips  of  the  wing-covers ;  and,  as .  it  does  not  appear  to  have 
been  described  before,   I   propose  to  call   it  anguslifolia^* 
(Fig,  76,)  the  narrow-leaved.     It  measures  from  the  fore- 
head to  the  end  of  the  abdomen  about  three  quarters  of  an 
inch,  and  to  the  tips  of  the  wings  from  an  inch  and  a  half 
to  an  inch  and  three  quarters.     Its  habits  appear  to  be  tlie 
same  as   those   of  the  obhngifolia.     It  comes  to  maturity 
some  time  in  the  latter  part  of  August  or  the  beginning  of 
September. 

From  the  middle  till  the  end  of  summer,  the  grass  in  our 

Jneadows  and  moist  fields  is  filled  with  myriads  of  little  grass- 

''<^pers,  of  different  ages,  and  of  a  light  green  color,  with  a 

hrown  stripe  on  the  top  of  the  head,  extending  to  the  tip  of 

Ae  little  smooth  and  blunt  projection  between  the  antennas, 

^d  a  broader  brown  stripe  bounded  on  each  side  by  deeper 

hro'wn  on  the  top  of  the  thorax.     The  antennae,  knees,  and 

skanks  are  green,  faintly  tinted  with  brown,  and  tlie  feet  are 

^ttsky.     When  come  to  maturity,  they  measure  three  quar- 

^^^^  of  an  inch  or  more,  from  the  forehead  to  the  end  of  tlie 

^^ociy,  or  one   inch  to  the  ends  of  the  wing-covers.     The 

'^tter  are  abruptly  narrowed  in  the  middle,  and  taper  thence 

^   the  tip,  which,  however,  is  rounded,  and  extends  as  far 

hack  as  the  wings.     The  color  of  the  wing-covers  is  green, 

Wit  they  are  faintly  tinged  with  brown  on  the  overlapping 

Portion,  and  have  the  delicacy  and  semi-transparency  of  tlie 

*  I  fonnerly  mistook  this  insect  for  the  Loctuta  cttrvicnuda  of  Do  Gecr,  which 
"  ^onnA  in  the  Middle  and  Southern  States,  but  not  in  Massachusetts,  is  a  larger 
"P^^^itt,  with  wing-covers  broadest  in  the  middle,  and  different  organs  in  the  male, 
■**<*  belongs  to  the  genus  PhyUopieraJ 

[  ^  This  is  the  true  ewvicauda ;  it  was  figured  by  Drury  as  P.  myrtifolia^  but  he 
^afortoiMitely  confoun«led  it  with  a  species  somewhat  reseiiililing  it  fnmi  South 
^'^^'ict,  which  has  caused  some  authors  to  refer  his  figure  to  the  one  described 
^  Linnaeus*;  but  that  is  a  different  insect,  belonging  to  the  genus  PfiyUupiera. 

®  synonymy  of  tills  species  is,  PhaneropUra  cuixicatujUtj  De  Goer  =  P.  myrUfoUa^ 
^O*  =i  P.  ieptemirumalis,  Serv.  =  P.  CMgutHfuUa,  Harris.  —  Uiiler.  J 
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skin  of  an  onion.  The  slirilling  organs  in  tlie  males  consist 
of  a  trans|)arent  glassy  spot,  bounded  and  traversed  by  strong 
veins,  in  the  middle  of  the  overlapping  portion  of  each  wing- 
cover,  which  part  is  proportionally  much  larger  and  longer 
than  in  tlie  other  grasshoppers ;  but  the  transparent  spot  ii 
rather  smaller  on  the  left  than  on  tlie  right  wing-cover.  The 
male  is  furthermore  distinguished  by  having  two  small  Uack 
spots  or  short  dashes,  one  beliind  the  other,  on  each  wing- 
cover,  on  the  outside  of  the  transparent  spot.  The  winp 
ai*e  green  on  their  front  margins,  transparent,  and  reflecting 
a  faint  pink  color  beliind.  The  piercer  of  the  female  b 
cinieter-shaped,  being  curved,  and  pointed  at  the  end,  and  ii 
about  three  tenths  of  an  inch  long.  The  hindmost  tliigfas,  in 
both  sexes,  are  smooth  and  not  spinous  benesitli ;  tliere  are 
two  little  spines  in  tlie  middle  of  the  breast ;  and  the  anten- 
me  are  very  long  and  slender,  and  extend,  when  turned 
back,  considerably  beyond  tlie  end  of  the  liind  legs.  During 
the  evening,  and  even  at  other  times  in  sliady  places,  the 
males  make  a  sharp  clicking  noise,  somewhat  like  tliat  pro- 
du(*ed  by  snapping  the  point  of  a  pen  against  the  tlmmb-naiU 
but  much  louder.  This  kind  of  grasshopper  ver}*  muck 
resembles  the  Locusta  agilis  of  De  Geer,  which  is  found  ia 
Pennsvlvania  and  the  Southern  States,  but  does  not  inhabit 
p.    ^  Massachusetts,   and   is    distinguishetl   fipooi 

our  s|K»cies  by  having  the  wings  nearly  one 
tenth   of  an   inch   longer   tlian   tlie  winf- 
covers,  the  antenna;  excessively  long  (two 
inches  or  more),  and  the  piercer  not  quite 
so  much  curved  as  in  our  species,  beside* 
other   ditlereiices  which   it   is  unnecessit? 
to  reconi  liert*.     ^Vs  our  sjK»cic»8  does  n©^ 
appear  to  have  Ikh?ii  named,  or  describe^ 
by  any  ])revi()us   writer,  I  propose  to  c^* 
it  Orvhi'linmm  vui^arv  (Fig.  77),  tlie  cof*^' 
moil    mead()w-grassliop|H.*r,    the    generic"^ 
name    signitying    literally,  I  danc*e   in  iJ**" 
meadow. 


THE    SWORD-BEARER.  168 

With  this  species  another  one  is  also  found,  bearing  a  con- 
siderable resemblance  to  it  in  color  and  form,  but  measuring 
only  four  or  five  tenths  of  an  inch  from  the  head  to  the  end 
of  the  body,  or  from  seven  to  eight  tenths  to  the  tips  of  the 
wings,  which  are  a  little  longer  than  the  wing-covers.     The 
ktter  are  narrow  and  taper  to  the  end,  which  is  rounded,  but 
i      the  overlapping  portion  is  not  so  large  as  in  the  common 
ipecies,  and  the  male  has  not  the  two  black  spots  on  each 
wing-cover.     The  upper  part  of  the  abdomen  is  brown,  with 
the  edges  of  the  segments  greenish-yellow,  and  the  piercer, 
which  is  nearly  three  tenths  of  an  inch  long,  is  brown  and 
Marly  straight.     This  little  insect  comes  very  near  to  io- 
outa  fasciata  of  De  Geer,  who,  however,  makes  no  mention 
rfthe  broad  brown  stripe  on  the  head  and  thorax.    I  therefore 
presume  that  our  species  is  not  the  Fig.  78. 

same,  and  propose  to  call  it  Orcheli-  / 

»tuw  ^axXLt  (Fig.  78),  the  slender 
meadow-grasshopper.  M.  Serville, 
hy  whom  this  genus  was  instituted, 
kas  described  three  species,  two  of 
^hich  are  stated  to  be  North  Amer- 

• 

'^^t  and  the  remaining  one  is  probably  also  from  this  coun- 
^;  but  his  descriptions  do  not  answer  for  either  of  our 
^P^ies.  Both  of  these  kinds  of  meadow-grasslioppers  are 
^^n  greedily  by  fowls  of  all  kinds. 

One  more  grasshopper  remains  to  be  described.  It  is 
^tinguished  from  all  the  preceding  species  by  having  the 
"^^  conical,  and  extending  to  a  blunt  point  between  the 
^^.  It  belongs  to  the  genus  Conocephalu%^  a  word  express- 
'^^  of  the  conical  form  of  the  head,  and,  in  my  Catalogue 
^  the  Insects  of  Massachusetts,  bears  the  specific  name  of 
^'^^er  (Fig.  79,  male),  the  sword-bearer,  from  the  long, 
*^ight,  sword-shaped  piercer  of  the  female.  It  measures 
^  inch  or  more  from  the  point  of  the  head  to  the  end  of 
y^  body,  and  from  one  inch  and  three  quarters  to  two 
^^hes  to  the  end  of  the  wing-covers.     It  is  pale  green,  with 
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the  head  whitish,  or  only  faintly  tinted  with  green,  and  the 
legs  and  abdomen  are  pale  brownish-green.     A  little  tooth 


rig.  79. 


projects  downwards  from  the  nnder  side  of  the  conical  part 
of  the  head,  which  extends  between  tlie  antennae,  and  imme- 
diately before  this  little  tooth  is  a  black  line  bent  backwirds 
on  each  side  like  the  letter  U.  The  hindmost  thiglu  hsn 
five  or  six  exceedingly  minute  spines  on  the  inner  ridge  of 
the  under  side.  The  shrilling  organ  of  the  male  on  the  left 
wing-cover  is  green  and  opac^ne,  but  that  on  the  ri^t  hti 
a  space  in  the  middle  that  is  transparent  like  glass.  Tie 
piercer  of  the  female  is  above  an  inch  long,  very  slighdr 
bent  near  the  body,  and  is  perfectly  straight  from  thence  to 
the  tip,  which  ends  in  a  point.  The  color  of  this  grassliop- 
per  is  very  apt  to  change  afler  death  to  a  dirty  brown.  It 
comes  very  near  to  the  dissimilis  described  by  M.  Senrille, 
but  appears  to  be  a  diftei^ent  species.* 

*  III  the  collection  iH'looging  to  the  Ronton  Society  of  N«tural  History,  then  ^ 
Hii  uiMH't  which  I  Mtpfxyse  to  l>c  the  Omoce^jhnlut  diitimilU  of  Serville.    It  trai 
taken  in  North  ("aroh'nn  hy  Prr)fe<sor  Hcntz.    The  conical  projection  of  the  httA 
iM  shorter  and  more  obtuse  than  in  the  entigtr^  the  fii(le4  of  the  thorax  are  browB- 
i^hf  X\w  hin«lnii)!(t  thi^tn  luive  a  doulilo  n>w  of  black  dots  on  the  under  »ide,flid 
the  >pine<  on  thi«  part  arc  mom  inimerrniH  and  rather  larger.    Professor  HentibM 
M*nt  to  nic  from  Alabama  another  H|>ociefl  distinct  from  both  of  the!i«,  ftboat  the 
Muiie  in  lenj^h,  but  conitiilcrably  bnmder.    The  conical  i»art  of  the  head  betvfcn 
the  eyes  i;*  bnmder,  flattened  alN)vc,  and,  an  well  a^  the  thorax,  rough  like  «hagrt«D. 
There  i-  a  projecting  tubercle  beneiith,  but  the  cur^'ed  black  line  \%  wanting,  aaJ 
the  tip  of  the  cone  hii«  a  minute  |Miint  abniptly  bent  downwards  and  furmiiiga 
hiMtk.    The  »ide>i  of  the  tlionix  are  bent  down  suddenly  m)  m  to  make  an  angular 
ri'lge  o»euch  r>ide  of  the  middle.    The  wing-cover«  are  dotted  with  black  aroanJ 
their  edge*,  and  have  aUo  au  irregular  row  of  larger  and  more  distinct  tpoCa  akiog 
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3.  Locusts.   (LocuMadoe.) 

The  various  insects  included  under  the  name  of  locusts 
nearly  aU  agree  in  having  their  wing-covers  rather  long  and 
narrow,  and  placed  obliquely  along  the  sides  of  the  body, 
meeting,  and  even  overlapping  for  a  short  distance,  at  their 
upper  edges,  which  together  form  a  ridge  on  the  back  like  a 
sloping  roof.  Their  antennae  are  much  shorter  than  those  of 
most  grasshoppers,  and  do  not  taper  towards  the  end,  but  are 
nearly  of  equal  thickness  at  both*  extremities.  Their  feet 
have  really  only  three  joints ;  but  as  the  under  side  of  the 
first  joint  is  marked  by  one  or  two  cross  Unes,  the  feet,  when 
seen  only  from  below,  seem  to  be  four  or  five  jointed.  The 
females  have  not  a  long  projecting  piercer,  like  tlie  crickets 
and  grasshoppers,  but  the  extremity  of  their  body  is  provided 
with  four  short,  wedge-like  pieces,  placed  in  pairs  above  and 
below,  and  opening  and  shutting  opposite  to  each  other,  thus 
forming  an  instrument  like  a  pair  of  nippers,  only  with  four 
short  blades  instead  of  two.  When  one  of  these  insects  is 
about  to  lay  her  eggs,  she  drives  these  little  wedges  into  the 
earth ;  these,  being  then  opened  and  withdrawn,  enlarge  tlie 
orifice  ;  upon  which  the  insect  inserts  them  again,  and  drives 
them  down  deeper  than  before,  and  repeats  the  operation 
above  described  until  she  has  formed  a  perforation  large  and 
deep  enough  to  admit  nearly  the  whole  of  her  abdomen. 

The  males,  though  capable  of  producing  sounds,  have  not 
the  cymbals  and  tabors  of  the  crickets  and  grasshoppers ; 
their  instruments  may  rather  be  likened  to  violins,  their  hind 
legs  being  the  bows,  and  the  projecting  veins  of  their  wing- 
covers  the  strings.  But  besides  these,  they  have  on  each 
side  of  the  body,  in  the  first  segment  of  the  abdomen,  just 
above  and  a  little  behind  the  thighs,  a  deep  cavity,  closed  by 
a  thin  piece  of  skin  stretched  tightly  across  it.     These  proba- 

the  middle.  The  hindmost  thighs  haTe  a  double  row  of  strong  spines  beneath,  and 
the  piercer  is  straight  and  only  about  six  tenths  of  an  inch  long.  Ttiis  insect  may 
be  called  Omoc^pluibu  wncinaUu^  finom  the  hook  on  the  tip  of  the  head. 


166  ORTHOPTEBA. 

biy  act  in  some  measure  to  increase  the  reverberation  of  tbe 
sound,  like  the  cavity  of  a  vioHn.  When  a  locust  begins  to 
play,  he  bends  tlie  sliank  of  one  hind  leg  beneath  the  thighs 
where  it  is  lodged  in  a  furrow  designed  to  receive  it,  and 
then  draws  the  leg  briskly  up  and  down  several  times  against 
the  projecting  lateral  edge  and  veins  of  the  wing-cover. 
He  does  not  play  both  fiddles  together,  but  alternately,  for  a 
little  time,  furst  upon  one,  and  then  on  the  other,  standing 
meanwhile  upon  the  four  anterior  legs  and  the  hind  leg 
which  is  not  otherwise  employed.  It  is  stated  that,  in  Spain, 
people  of  fashion  keep  these  insects,  which  tliey  call  griUo^  in 
cages,  for  the  sake  of  tlieir  music. 

Locusts  leap  much  better  than  grasshoppers,  for  the  thighs 
of  their  hind  legs,  though  shorter,  are  much  thicker,  and 
consequently  more  miLscular  witliin.  The  back  part  of  the 
shanks  of  these  legs,  from  a  little  below  tlie  knee  to  the  end, 
is  armed  with  strong  sharp  spines,  arranged  in  two  rows. 
These  may  serve  as  means  of  defence,  but  the  lower  ones  also 
help  to  fix  the  legs  firmly  against  the  ground  when  the  insect 
is  going  to  leap.  The  power  of  flight  in  locusts  is,  in  general, 
much  greater  than  that  of  grasshoppers  ;  for  the  wing-covers, 
being  narrow,  do  not,  like  tlie  much  wider  ones  of  grass- 
hoppers, so  much  impede  their  passage  through  the  air ;  while 
tlieir  wings,  which  are  ample,  except  in  a  few  species,  and 
when  expanded  together  form  half  of  a  circle,  have  veiy 
strong  joints,  and  are  moved  by  very  powerful  muscles  within 
tlie  chest.  From  the  shoulders  of  tlie  wings  several  stoat  ribs 
or  veins  pass  towards  tlie  hinder  margin,  spreading  apart, 
when  the  wings  are  opened,  like  tlie  sticks  of  a  fan,  and  are 
connected  and  strengthened  by  little  crossing  veins,  which 
form  a  kind  of  network.  The  same  structure  exists  in  the 
wings  of  grasshoppers,  but  in  them  the  longitudinal  ribs  are 
not  so  strong,  and  the  network  is  much  more  delicate.  Hence 
the  flight  of  grasshoppers  is  short  and  misteady,  while  that  of 
locusts  is  longer  and  better  sustained.  Many  locusts,  when 
they  fly,  make  a  loud  whizzing  noise,  the  source  of  which  does 


THE    LOCUSTS.  167 

not  seem  to  be  understood.   Those  of  our  native  locusts,  whose 
ffight  is  the  most  noisy,  are  the  coral-winged,  the  yellow- 
winged,  and  the  broad-winged  species.     But  as  these  are 
comparatively  small  insects,  and  never  assemble  in  such  great 
swarms  as  the  much  larger  migrating  locusts  of  Asia  and 
Africa,  the  noise  of  their  flight  bears  no  comparison  to  that 
of  the  latter.     When  a  large  number  of  these  take  flight 
together,  it  is  said  that  the  noise  is  like  the  rushing  of  a 
whirlwind;  and  hence  we  read,  of  the  symbolical  locusts 
of  the  Apocalypse,  that  the   sound  of  their  wings  was  as 
the  sound  of  chariots  of  many  horses  running  to  battle;* 
and  of  others,  that  their  coming  is  like  the  noise  of  chariots 
on  the  tops  of  mountains,  or  the  crackling  of  stubble  when 
overrun  and  consumed  by  a  flame  of  fire.f 

The  East  seems  to  have  suffered  severely  at  various  times 
firom  the  irruptions  of  immense  swarms  of  locusts,  darkening 
the  sky  during  their  passage,  stripping  the  surface  of  the 
earth,  where  they  alight,  of  all  vestiges  of  vegetation,  and 
thus  reducing,  in  an  inconceivably  short  time,  the  most  fertile 
regions  to  barren  wastes.  The  ground  over  which  they  have 
passed  presents  the  appearance  of  having  been  scorched  by 
fire ;  and  hence  the  name  of  locust,  which  is  derived  from  the 
Latin,^  and  means  a  burnt  place,  is  highly  expressive  of  the 
desolation  occasioned  by  their  ravages.  Famine  and  pesti- 
lence have  sometimes  followed  tlieir  appearance,  as  we  find 
recorded  by  various  writers.  In  the  Scriptures  §  frequent 
mention  is  made  of  the  destructive  powers  of  locusts,  and 
these  accounts  are  fully  confirmed  by  the  testimony  of  numer- 
ous travellers  in  Asia  and  Africa,  some  of  whom  have  been 
eyewitnesses  of  the  devastations  of  tliese  insects.     Among 

*  Beyelation  ix.  9.  t  Joel  ii.  5. 

X  Locui  and  uttus. 

^  For  an  explanation  of  the  various  passages  in  which  allusion  is  made  to  lo- 
cust*, and  for  much  interesting  matter  relating  to  the  history  of  these  injects,  as 
contained  in  the  Bible  and  elucidated  by  the  accounts  of  historians  and  travellers, 
the  reader  is  referred  to  the  article  Locust  in  the  learned  and  iiistnictivo  work  of 
my  fatlicr,  entitlcil,  "  The  Natural  History  of  the  Bible,  by  Thaddeus  Ma^on  Har- 
iVy"  8vo,  Boston,  18*10. 
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the  later  accounts,  that  contained  in  Olivier's  **  Travels " 
does  not  seem  to  have  been  quoted  by  English  writers.  The 
following  is  a  free  translation  of  tlie  passage.  Olivier,  at  the 
time  of  writing  it,  was  in  Syria.  ^^  After  a  burning  sooth 
wind  had  prevailed  for  some  time,  there  came,  from  the 
interior  of  Arabia  and  from  the  soutliem  parts  of  Penia, 
clouds  of  locusts,  whose  ravages  in  these  countries  are  as 
grievous  and  as  sudden  as  the  destruction  occasioned  in 
Euroi)e  by  the  most  severe  hail-storm.  Of  these  my  com- 
panion, M.  Brugidres,  and  myself  were  twice  witnesses.  It 
is  difficult  to  describe  the  efl'ect  produced  on  us  by  the  si^t 
of  the  whole  atmosphere  filled,  on  all  sides,  to  a  vast  height, 
with  a  countless  multitude  of  tliese  insects,  which  flew  along 
with  a  slow  and  even  motion,  and  with  a  noise  like  the  dash- 
ing of  a  shower  of  rain.  Tlie  heavens  were  darkened  by 
them,  and  the  light  of  the  sun  was  sensibly  diminished.  In 
a  moment  the  roofs  of  the  houses,  the  streets,  and  all  the 
fields  were  completely  covered  with  these  insects,  and  in  two 
days  they  almost  entirely  devoured  the  foliage  of  every  plant 
Fortunately,  however,  they  continued  but  a  short  time,  and 
seemed  to  have  emigrated  only  for  the  purpose  of  providing 
for  a  continuation  of  their  kind.  In  fact,  nearly  all  of  them 
which  we  saw  on  the  next  day  were  paired,  and  in  a  day  or 
two  afterwards  the  ground  was  covered  with  their  dead 
bodies."  *  These  were  not  the  still  more  celebrated  and 
<lestructive  migratory  locusts  (^Locusta  miffrataria)^  but  con- 
sisted of  the  species  called  Acrydium  peregrinum* 

Although  the  ravages  of  locusts  in  America  are  not  fol- 
lowed by  such  serious  consequences  as  in  the  Eastern  con- 
tinent, yet  they  are  sufficiently  formidable  to  have  attracted 
attention,  and  not  unfreijuently  have  these  insects  laid  waste 
considerable  tracts,  and  occasioned  no  little  loss  to  the  cul- 
tivator of  the  soil.  Our  salt-marshes,  which  are  accounted 
among  the  most  productive  and  valuable  of  our  natural 
meadows,  are  fre(juented  by  great  numbers  of  the  small  nxl- 

*  Olivier,  Vuyugc  dtiiis  TKinpiro  OtU>inaD,  I'Egj'pte  ct  Ui  Pene,  Tom.  IL  p.  4S4. 
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legged  species  (^Acrydium  femur-rubrurn)^  (I^^ig*  80,  p.  174,) 
intermingled  occasionally  with  some  larger  kinds.  These, 
in  certain  seasons,  almost  entirely  consume  the  grass  of  these 
marshes,  firom  whence  they  then  take  their  com^e  to  the  up- 
lands, devouring,  in  their  way,  grass,  com,  and  vegetables, 
till  checked  by  the  early  frosts,  or  by  the  close  of  the  nat- 
ural term  of  their  existence.  When  a  scanty  crop  of  hay 
has  been  gathered  from  the  groimds  which  these  puny  pests 
have  ravaged,  it  becomes  so  tainted  with  the  putrescent 
bodies  of  the  dead  locusts  contained  in  it,  that  it  is  rejected 
by  horses  and  cattle.  In  tlus  coimtry  locusts  are  not  dis- 
tinguished from  grasshoppers,  and  are  generally,  though  in- 
correctly, comprehended  imder  the  same  name,  or  under  that 
of  flying  grasshoppers.  They  are,  however,  if  we  make 
allowance  for  their  inferior  size,  quite  as  voracious  and  in- 
jurious to  v^etation  during  the  young  or  larva  and  pupa 
states,  when  they  are  not  provided  with  wings,  as  they  are 
when  ftilly  grown.  In  our  newspapers  I  have  sometimes 
seen  accounts  of  the  devastations  of  grasshoppers,  wliich 
could  only  be  applicable  to  some  of  our  locusts. 

At  various  times  they  have  appeared  in  great  abundance 
in  different  parts  of  New  England.  It  is  stated  that,  in 
Maine,  "during  dry  seasons,  they  often  appear  in  great  mul- 
titudes, and  are  the  greedy  destroyers  of  the  half-parched 
herbage."  "In  1749  and  1754  they  were  very  numerous 
and  voracious ;  no  vegetables  escaped  these  greedy  troops ; 
they  even  devoured  the  potato  tops  ;  and  in  1743  and  175G 
they  covered  the  whole  country  and  threatened  to  devour 
everything  green.  Indeed,  so  great  was  the  alarm  they  oc- 
casioned among  the  people,  that  days  of  fasting  and  prayer 
were  appointed,"*  on  account  of  the  threatened  calamity. 
The  southern  and  western  parts  of  New  Hampshire,  the 
northern  and  eastern  parts  of  Massachusetts,  and  tlie  soutli- 
em  part  erf  Vermont,  have  been  overrun  by  swarms  of  these 

♦  See  WnrtaniMon*8  History  of  Maine,  Vol.  I.  pp.  102,  103,  aiid  compare  with 
p.  172  of  the  some  work. 
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muicalled  grasshoppers,  and  have  suffered  more  or  less  from 
their  depredations. 

Among  tlie  various  accounts  which  I  have  seen,  the  follow- 
ing, extracted  from  the  Travels  of  the  late  President  Dwight,* 
seems  to  be  the  most  full  and  circumstantial.  ^^  Bennington 
(Vermont),  and  its  neighborhood,  have  for  some  time  past 
been  infested  by  grasshopjKjrs  (locusts)  of  a  kind  witli  which 
I  had  before  been  wholly  unacquainted.  At  least,  tlieir  his- 
tory, as  given  by  respectable  persons,  is  in  a  great  measure 
novel.  They  a])i)ear  at  different  periods,  in  different  years ; 
but  the  time  of  their  continuance  seems  to  be  the  same. 
This  yejir  (171)8)  they  came  four  weeks  earlier  dian  in  1797, 
and  disa])peared  four  weeks  sooner.  As  I  had  no  op{>ortunity 
of  examining  them,  I  cannot  dascribe  their  form  or  tlieir  size. 
Their  favorite  food  is  clover  and  maize.  Of  the  latter  they 
devour  the  part  which  is  called  the  silk,  tlie  immediate  means 
of  fecundating  the  ear,  and  thus  prevent  the  kernel  from 
coming  to  perfection.  But  their  voracity  extends  to  almo«t 
every  vegetable ;  even  to  tlie  tobacco  plant  and  the  burdock. 
Nor  are  they  confine<l  to  vegi»tables  alone.  The  garments  of 
lal)orers,  hung  uj)  in  the  field  while  they  are  at  work,  these 
insects  destroy  in  a  few  hours ;  and  with  the  same  voraci^ 
they  devour  the  loose  particles  which  the  saw  leaves  upon 
the  surface  of  pine  boanls,  and  which,  when  se[)arated,  are 
tenniKl  sawdust.  The  appearance  of  a  board  fence,  from 
which  the  particles  had  been  eaten  in  tliis  manner,  and  wliich 
I  saw,  was  novel  and  singular;  and  seemed  the  result,  not 
of  the  o})erati(ms  of  the  plane,  but  of  attrition.  At  times, 
jxirticularly  a  little  before  their  disap[K»arance,  they  collect 
in  clouds,  rise  high  in  the  atmosphere,  and  take  extensive 
flights,  of  which  neither  the  cause  nor  the  direction  has 
liitherto  l)een  discovered.  I  was  authentically  informed  that 
some  ])ersons,  employed  in  raising  the  steeple  of  the  church 
hi  Williamstown,  were,  while  standing  near  the  vane,  cov- 
eri^l  by  them,  an<l  s:iw,  at  the  same  time,  vast  swarms  of 

*  TruvcU  ill  Nvw  KiiglHnii  and  New  Vurk,  by  Tiiuothy  Dwight,  VoL  U.  p.  40a. 


THE  LOCUSTS  OF  MASSACHUSETTS.      171 

them  flying  far  above  their  heads.     It  is  to  be  observed, 
however,  that  they  customarily  return,  and  perish  on  the 
very  grounds  which  they  have  ravaged."     Through  the  kind- 
ness of  the  Rev.  L.  W.  Leonard,  of  DubUn,  New  Hampshire, 
I  have  been  favored  with  specimens  of  the  destructive  locusts 
which  occasionally  appear  in  that  part  of  New  England,  and 
which,  most  probably,  are  of  the  same  species  as  the  insects 
mentioned  by  President  Dwight.     They  prove  to  be  the  little 
red-legged  locusts,  whose  ravages  on  our  salt-marshes  I  have 
already  recorded. 

In  the  summer  of  1838,  the  vicinity  of  Baltimore,  Mary- 
land, was  infested  by  insects  of  this  kind  ;  and  I  was  in- 
formed by  a  young  gentleman  from  that  place,  then  a  student 
in  Harvard  College,  that  they  were  so  thick  and  destructive 
in  the  garden  and  grounds  of  his  father,  that  the  negroes 
were  employed  to  drive  them  from  the  garden  with  rods ; 
and  in  this  way  they  were  repeatedly  whipped  out  of  the 
grounds,  leaping  and  flying  before  the  extended  line  of  cas- 
tigators  like  a  flock  of  fowls.  Some  of  these  insects  were 
bi'ought  to  me  by  the  same  gentleman,  on  his  return  to  the 
University,  at  the  end  of  the  summer  vacation,  and  they 
turned  out  to  be  specimens  of  the  red-legged  locusts  already 
mentioned. 

It  is  not  to  be  supposed  that  these  are  the  only  depreda- 
tory locusts  in  this  country.  Massachusetts  alone  produces 
a  large  number  of  species,  some  of  which  have  never  been 
described ;  and  the  habits  of  many  of  them  have  not  been 
fiilly  investigated.  The  difficulty  which  I  have  met  with  in 
ascertaining,  from  mere  verbal  reports,  or  from  the  accounts 
that  occasionally  appear  in  our  public  prints,  the  scientific 
names  of  the  noxious  insects  which  are  the  subjects  of  such 
remarks,  and  the  impossibility,  without  this  knowledge  of 
their  names,  of  fixing  upon  the  true  culprits,  has  induced 
me  to  draw  up,  in  >this  treatise,  brief  descriptions  of  all  our 
locusts,  as  a  guide  to  other  persons  in  their  investigations. 
All  the  locusts  of  Massachusetts  that  are  known  to  me 
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may  be  included  in  three  large  groups  or  genera ;  viz. 
dium  (of  GeofFroy  and  Latreille),  Locusta  (^Chrylbu  LoauU^ 
of  Linnaeus),  and  Tetrix  (of  Latreille).     These  three  geners. 
may  be   distinguished   from   each   other   by  the   ibilowiiig' 
characters.* 

1.  Aerydiam.  The  thorax  (^protharax  of  Kirby)  and  the 
wing-covers  of  ordinary  dimensions  ;  a  projecting  spine  in 
the  middle  of  the  breast ;  and  a  Uttle  projecting  cushion 
between  the  nails  of  all  the  feet. 

2.  Lf)CHSta.  The  thorax,  and  usually  the  wing-covers  also, 
of  onlinary  dimensions  ;  no  projecting  spine  in  the  middle  of 
the  breast ;  cushions  between  the  nails  of  the  feet. 

3.  Tetrix.  The  thorax  (^prothorax)  greatly  prolongctl, 
tapering  to  a  point  behind,  and  covering  the  whole  of  the 
back  to  the  extremity  of  the  abdomen ;  wing-covers  exceed- 
ingly minute,  consisting  only  of  a  little  scale  on  each  side  of 
the  body ;  fore  part  of  the  breast  forming  a  projection,  like  a 
cravat  or  stock,  to  receive  the  lower  part  of  the  head ;  no 
spine  in  the  middle  of  the  br^^ast ;  no  cushions  between  the 
nails. 

•  I  have  not  conHi«len*«i  it  neceisiiry  to  give,  in  Addition  to  thew,  the  chanrt^n 
thnt  diytinpiith  tliein  fmni  the  other  genera  of  American  loca«t%  which  arv  not 
foniul  in  Mak«iachuM.*tt'(,  Imt  add  the  characteri>ticA  of  theM>  f^nem  in  this  note. 

OjwtmaUi.  Ilody  slender  and  cylindrical;  head  long  and  conical,  extcodinK 
with  an  obtn^e  point  l>etw<'en  the  antennzv;  eyen  ohlongoval  and  oblique;  antro- 
nie  fdiort,  tlatteued,  and  more  or  Icsa  enlarged  toward  the  bai^e,  and  taperinie 
towanl  the  {Kiint;  a  {Miinte^l  tubercle  between  the  fore  legA  on  the  brm»t;  winft' 
coven*  narrow  and  |>oiiit('il;  face  sloping  down  toward  the  brctiNt,  ami  forming  aa 
acute  angle  with  the  top  of  the  head. 

Truxnlii.  Ikxly  rather  thicker;  head  nhorter,  but  ending  in  a  blunt  c<ine  be- 
tween  the  antenna>;  eyes  oval  anil  obliijue;  antenna*  i«hort,  tiattonetl,  enlarped 
near  the  ba*e,  and  tajioring  to  a  |x»iiit;  no  tuben'lo  between  the  fi»re  leg*;  wing- 
covt>rH  wider  and  not  m>  pointed:  face  Hloping  towanl  the  hnniKt,  and  fomiinf  an 
angle  of  forty -Ave  degrei'H  with  the  top  (»f  the  head;  thorax  flat  abore,  and  mafkcil 
with  three  longitudinul  elevated  Vmc*. 

XijJiicem.     Robu<it;  head  not  miiieal,  but  with  a  projection  liotweon  the  an- 
tenn.r;  face  vertical;  antenna*  rather  short,  flattened  more  or  les«,  and  taperiiiK  at 
the  end;  a  •>pine  U'twtM'n  the  fon>  leg^  on  the  breast;  wing-ciiver*  almut  aa  kMi|ca« 
the  abdomen,  obtuse  or  n«*teheil  at  the  en<l;  tlionix  with  three  elevated  cro*te< 
line*,  which  are  fretpiently  notched. 

ItonuiUn.     Very  thick  and  »hort;  heail  obtuse;  face  vertical;  antennie  fdiort, 
e«{ual  thicknen^  to  the  eml,  seventeen  or  eighteen  jointCil;  thorax  with  a  H^a 
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I.  AcRYDiUH.     Spine-hreasted  Locusts. 

This  word,  which  is  nearly  the  same  as  one  of  the  Greek 
names  of  a  locost,  has  been  yarioosly  applied  by  different 
entomologists.  I  have  followed  Latreille  and  Serville  in  con- 
fining it  to  those  locusts  which  have  a  projecting  spine  or 
tabercle  in  the  middle  of  the  fore  part  of  the  breast  between 
the  fore  legs.  To  this  genus  belong  the  following  native 
species. 

1.  Acrydium  aluUiceum,     Leather-colored  Locust  • 

Dirty  brownish  yellow ;  a  paler  yellow  stripe  on  the  top 
of  the  head  and  thorax ;  a  slightly  elevated  longitudinal  line 
on  the  top  of  the  thorax ;  wing-covers  semi-transparent,  with 
irr^alar  brownish  spots ;  wings  transparent,  uncolored,  netted 
^th  dirty  yellow  ;  abdomen  with  transverse  rows  of  minute 
Uackish  dots ;  hindmost  thighs  whitish  within  and  without, 
the  wUte  pordon  bounded  by  a  row  of  minute  distant  black 
dots,  and  crossed,  herring-bone  &shion,  by  numerous  brown 
lines;  hindmost  shanks  reddish,  with  yellowish- white  spines, 
^hich  are  tipped  with  black.  Length,  to  the  end  of  the  ab- 
domen, IJ  inch ;  the  wing-covers  expand  over  3  inches. 

This  insect  was  brought  to  me,  from  Martha's  Vineyard, 
hy  Mr.  Robert  Treat  Paine.  It  bears  a  close  resemblance  in 
fonn  to  Acrydium  Americcmum  of  De  Geer,®  a  much  larger 
^d  more  showy  Southern  species. 

2.  Acrydium  JlaviMnttatum,^    Yellow-striped  Locust. 

Dull  green  or  olive-colored,  with  a  yellowish  line  on  each 
Side  firom  the  forehead  to  the  tips  of  the  wing-covers ;  hind- 

^ImeleTBted  crest;  a  spine  between  the  fore  legs  on  the  breast;  wmg-covers  and 
*'D?5  much  shorter  than  the  abdomen. 

^  first  two  of  these  genera  seem  to  connect  the  cone-headed  grasshoppers  with 
^  loctt»t  family,  while  the  last  two  approach  nearer  to  the  genus  AciyJium ; 
***•▼  f'jreign  genera,  however,  are  interposed  between  them. 

I*  Thi*  reference  to  De  Geer  is  incorrect,  no  fuch  speciesi  being  found  in  his 
*'*^<;  it  mar  refer  to  Drury.    niostrations  I.  pi.  49,  f.  2.  —  Uhleii.] 

I*  Thi»  in^&ect  was  previously  described  by  Say,  who  calls  it  A.  hiviWUtit. 
^  (Uffereoce  between  the  species,  as  fomid  in  New  England  and  that  of  the 
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most  shanks  and  feet  blood-red,  the  spines  tipped  with  blade  « 
wings  transparent,  faintly  tinged  with  pale  green,  and  netted 
with  greenish-brown  lines.      The  abdomen  of  the  male  i^ 
very  obtuse  and  curves  upwards  at  the  end,  and  is  iiimishediv 
on  each  side  of  the  tip,  with  a  rather  large  oblong  square 
appendage,  which  has  a  little  projecting  angle  in  the  middle 
of  the  lower  side.     Lengtli,  to  tip  of  the  abdomen,  firom  1 
inch  to  1| ;  expands  from  \\  inch  to  2  inches. 

This  and  the  following  species  probably  belong  to  the 
subgen\is  Oxya  of  Serville.  The  yellow-striped  locust  ii 
one  of  our  most  common  insects.  It  is  readily  known  by  its 
color,  and  by  the  two  yellowish  lines  on  the  thorax,  extend- 
ing, when  the  insect  acquires  wings,  along  the  inner  mai^ 
of  tlie  wing-covers.  It  is  very  troublesome  in  gardens, 
climbing  upon  the  stems  of  beans,  peas,  and  flowers,  devour- 
ing the  leaves  and  petals,  and  defiling  them  with  its  excre- 
mi^nt.  The  young  begin  to  appear  in  June,  and  they  come 
to  their  growth  and  acquire  their  wings  by  the  first  of  Au- 
gust. When  about  to  moult,  like  other  locusts,  th^  cling 
to  the  stom  of  some  plant,  till  the  skin  bursts  and  the  insect 
withdraws  its  Ixxly  and  legs  from  it,  and  leaves  the  cast-skin 
still  fastened  to  tlie  plant. 

3.  Arrydium  femHr-ntbrum}^     Retl-legged  Locu^^t.     (Fig.  80.) 

(frizzled  with  dirty  olive  and  brown ;  a  black  spot  extend- 
ing from  the  eyes  along  the 


of  the  thorax ;  an  oblique  yellow 
line  on  each  side  of  the  body  be- 
neath  the  wings ;  a  row  of  dusky 
brown  spots  along  the  middle  of 
the  wing-covers  ;  and  the  hindmost 
shanks  and  feet  bl(M)d-re<l,  with  black  spines.     The  wings 

wo'«t4'm  <«4H'tinii4  of  the  rnion,  cuni^ists  only  in  the  color  of  the  leg*  umI  fytmxrt 
(h*pth  of  tint  u|M)n  tho  thonix,  &c.     In  the  luttor,  the  nynoiiyiny  utamlii  %%  AiHtum: 
A.  ( CaUtjdtnus)  biritUttu*,  Say  —  A.  {,  Oih^ttenu*)  femorahUj  Burm.  »  A.  .Vtftcrfi, 
StTv.  --  A.  Haro-titttituM,  Ilurri^.  —  Viilku.] 
[  i<>  This  i4  a\M)  a  OthpttHUi.  —  Vm.hn.] 
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are  transparent,  with  a  very  pale  greenish-yellow  tint  next 
to  the  body,  and  are  netted  with  brown  lines.  The  hind- 
iQost  thighs  have  two  large  spots,  on  the  upper  side,  and  the 
extremity,  black ;  but  are  red  below,  and  yellow  on  the  in- 
side. The  appendages  at  tlie  tip  of  the  body  in  tlie  male 
u%  of  a  long  triangular  form.  Length  from  J  inch  to  1 
inch;  exp.  1^  to  1|  inch. 

The  red-legged  locust  was  first  described  by  De  Geer  from 
specimens  sent  to  him  from  Pennsylvania,  and  I  have  re- 
tained the  scientific  name  which  he  gave  to  it.     It  is  the 
Gryllus  (^Locustd)  erythropu%  of  Gmelin,  and  the  Acrydium 
femarcde  of  Olivier.     It  appears  to  be  very  generally  diffused 
throughout  the   United   States,   and   sometimes   so   greatly 
abounds  in  certain  places  as  to  be  productive  of  great  injury 
to  y^etation.     I  have  already  described  its  prevalence  on 
our  salt-marshes ;  and  it  seems  to  constitute  those  large  mi- 
grating swarms  whose  flight  has  been  observed  and  recorded 
in  various  parts  of  this  country.     It  comes  to  maturity  with 
us  by  the  latter  part  of  July ;  some  broods,  however,  a  little 
earlier,  and  others  later.     It  is  most  plentifril  and  destructive 
daring  the  montlis  of  August  and  September,  and  does  not 
disappear  till  some  time  in  October. 

II.    LocusTA.     Locusts  Proper, 

With  the  English  entomologists,  I  apply  the  name  Locu%ta 
to  that  genus  which  includes  the  celebrated  migrating  locust, 
or  Chyllus  Loeusta  migratoria  of  Linnaeus.  By  the  older 
French  entomologists  the  insects  contained  in  it  were  united 
to  the  genus  Acrydium;  but  Latreille  afterwards  separated 
them  frt)m  Acrydium  under  the  generical  name  of  (Edipoda 
(which  means  swelled  leg),  and  he  is  followed  in  this  by 
Serville,  the  latest  writer  on  the  Orthoptera.  In  the  in- 
sects of  this  genus  the  breast  is  not  anned  with  a  blunt 
spine  or  tubercle,  a  character  which  distinguishes  the  genus 
Acrydium  from  it.  In  other  respects  these  two  genera  are 
much  alike. 
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1.  Locu$ta  Carolina.*  "     Carolina  Locust.     (Plate  III.  Fig.  3.) 

Pale  yellowish  brown,  witli  small  dusky  spots ;  wingi 
black,  witli  a  broad  yellow  liind  margin,  which  is  covered 
with  dusky  spots  at  the  tip.  Length  from  1  to  1)  inch ;  exf. 
2|  to  above  3  J  inches. 

A  more  detailed  description  of  this  large,  conunon,  and 
well-known  species  is  unnecessary.  The  CaroHna  locust  k 
found  in  abundance  by  the  road-side,  from  tlie  middle  to  the 
end  of  smnmer.  It  generally  makes  use  of  its  large  and 
handsome  wings  in  moving  from  place  to  place.  It  is, fine- 
(juently  found  in  comj)any  with  the  red-legged  locust  in  the 
vicinity  of  salt-marshes,  but  it  generally  j)refers  warm  and 
dry  situations.  Pairing  takes  place  with  tliis  species  in  the 
months  of  September  and  ( )ctober,  immediately  after  which 
the  female  prepares  to  lay  her  eggs.  These  are  deposited  al 
the  bottom  of  a  cylindrical  hole  in  tlie  ground,  made  in  the 
manner  already  described,  and  are  not  hatched  till  the  fol- 
lowing spring.  The  abdomen  of  tlie  female  admits  of  being 
greatly  extended  in  length ;  hence  she  frequently  deposits 
her  eggs  at  tlie  deptli  of  nearly  two  inches  beneath  tlie  sur- 
face of  the  soil. 

2.  Locmta  coralUna.     Coral- winged  Locust. 

Light  brown  ;  spotted  witli  dark  brown  on  the  wing-cov- 
ers ;  wings  light  veniiilioii  or  coral-red,  with  an  extomal 
(hiNky  lH)nKT,  which  is  wide  and  jwiler  at  the  tip,  narrowed 
and  darker  Ix'hind ;  hind  shanks  yellow  with  black-tipped 
spines.     I^'ngth  1  to  1 J  inch ;  exp.  :!{  to  2J  inches. 

This  spwies  closely  resembles  the  Acridium  tubereutaium 
of  Palisot  de  Heauvois,  which  siH.Miis  to  be  the  GUdipoJa  cfo- 
coidm  of  Serville,  found  in  the  Southern  States,  of  a  much 
larger  size  than  the  coral-wingt^il  locust,  and  having  tlie 
wings  of  a  much  diH'|)er  and  <liiller  red  color,  and  the  black- 

I  **  L.  Otrtilinu  iiiu'»t  Ik*  n-frrn'^l  to  (AWiyWri. —  Iiikkii.] 
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ish   border  not  so  much  narrowed  behind.     It  cannot  be 
mistaken  for  the  fenestralis^  which  M.  Serville  describes  as 
having  the  antennae  nearly  as  long  as  the  body,  whereas  in 
this  species  they  are  not  half  that  length.     The  coral-winged 
locust  is  the  first  that  makes  its  appearance  with  wings  in  the 
spring,  being  found  flying  about  in  warm  and  dry  pastures 
as  early  as  tlie  middle  of  April  or  the  first  of  May,  and  is 
rendered  very  conspicuous  by  its  bright-colored  wings,  and 
the  loud  noise  which  it  makes  in  flying.     It  probably  passes 
the  winter  in  the  pupa  state,  and  undergoes  its  last  transfor- 
mation in  the  spring ;  but  its  history  is  not  yet  fully  known 
to  me,  and  this  opinion  is  the  result  only  of  conjecture. 

3.  Locusta  guiphurea?^    Yellow-winged  Locust.    (Plate  I.  Fig.  6.) 

Dusky  brown  ;  thorax  slightly  keeled  in  the  middle ;  wing- 
covers  ash-colored  at  their  extremities,  more  or  less  distinctly 
spotted  with  brown ;  wings  deep  yellow  next  to  the  body, 
dusky  at  tip,  the  yellow  portion  bounded  beyond  the  middle 
by  a  broad  dusky  brown  band,  which  curves  and  is  prolonged 
on  the  hind  margin,  but  does  not  reach  the  angle  next  to  tlie 
extremity  of  the  body ;  hindmost  thighs  blackish  at  the  end, 
and  with  two  black  and  two  whitish  bands  on  the  inside ; 
hindmost  shanks  and  tlieir  spines  black,  with  a  broad  whitish 
"'^g  just  below  the  knees.     Lengtli  i^  to  1^  inch  ;  exp.  IJ  to 
^i  inches. 

This  insect  agrees  tolerably  well  with  the  brief  description 

pven  ty  Fabricius  of  his  Ghyllus  sulphureus^  except  that  the 

^^^gs  are  not  sulphur-yellow,  but  of  a  deeper  tint.     It  is  also 

^^scribed  and  figured  by  Palisot  de  Beauvois  under  the  name 

^  ^cridUum  gulphureum.     It  is  a  rare  species  in  this  vicinity. 

*  "ave  taken  it,  though  sparingly,  in  its  perfect  state,  in  May 

^<1  in  September.     The  elevated  ridge  on  the  top  of  tlie 

^^orax  is  higher  than  in  any  other  species  foimd  in  Massachu- 

^tts. 

[^  L.  tulphurea  must  be  referred  to  (Edipoda.  —  Uiiler.] 
23 
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4.  Locusta  Maritima.^    Maritime  Locust 

Ash-gray ;  face  variegated  with  white ;  wing-covers  sprin- 
kled with  minute  brownish  spots,  and  semi-transparent  at  tip; 
wings  transparent,  faintly  tinted  with  yellow  next  the  body, 
uncolored  at  tip,  with  a  series  of  irregular  blackish  spots 
forming  a  curved  band  across  the  middle ;  hindmost  slianks 
and  feet  pale  yellow,  with  the  extreme  points  of  the  spinet 
black.     Length  i  to  Ij  inch ;  exp.  l-jV  inch  to  2J  inches. 

Tliis  species  comes  very  near  to  Mr.  Kirby's  description 
of  the  Locusta  leucostonia ;  but  is  evidently  distinct  firom  it, 
and  does  not  ap[)ear  to  have  been  described  before.  I  have 
received  it  from  Sandwich,  and  have  found  it  in  great  abun- 
dance among  the  coarse  gniss  which  grows  near  the  edges 
of  our  sandy  beaches,  but  have  never  seen  it  except  in  the 
immediate  vicinity  of  the  sea.  It  comes  to  maturity  and  lays 
its  eggs  about  the  middle  of  August  or  a  little  later. 

5.  Locusta  <Bqualx$}^     Barren-ground  Locust. 

Ash-gray,  mottled  witli  dusky  brown  and  wliitc;  wing- 
covers  semi-transparent  at  tip,  with  numerous  dusky  sfwits 
which  run  together  so  as  to  form  three  transverse  bonds; 
wings  light  yellow  on  their  basal  half,  transparent  with 
dusky  veins  and  a  few  spots  at  the  tip,  vrith  an  intermediate 
broad  black  band,  which,  curving  and  becoming  narrower 
on  the  hind  margin,  is  continued  to  the  inner  angle  of  the 
wing;  hindmost  shanks  conil-red,  witli  a  broad  wliite  ring 
below  the  knees,  and  the  spines  tipped  with  black.  Length 
\i  inch  ;  exp.  2^  inches. 

Mr.  Say,  to  whom  I  sent  a  specimen  of  this  handsome 
locust,  informed  me  that  it  was  his  Ghryllu9  equalU^  prol)ahIy 
inti'uded  for  (equalis.    It  is  found,  during  the  months  of  July 

[  H  L.  mnritima  niU'*t  bo  rcforrod  to  (EdifKuln.  —  I'lii.Kii.] 

[  ^4  L.  tnpnilU  aii«l  Uuijttnnis  uro  morcly  to  bo  8C|>Arato<i  m  race^  of  on^  •(iix'i^**, 
uii'l  ouiiiiot  nMiuiiti  as  st'purutc  ^{K.'civ:«.  They  mii>t  bo  rvfvrrvd  to  the  ^na^ 
(KdifMia,  —  ruiJ.B.] 
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and  August,  on  dry  barren  hills  and  on  sandy  plains,  upon 
the  scanty  herbage  intermingled  with  the  reindeer  moss. 

6.  Locusta  huipennis}^    Broad-winged  Locust. 

Ash-colored,  mottled  with  black  and  gray;  wing-covers 
semi-transparent  beyond  the  middle,  with  numerous  blackish 
spots  which  run  together  at  the  base,  and  form  a  band  across 
the  middle ;  wings  broad,  light  yellow  on  the  basal  half,  the 
remainder  dusky  but  partially  transparent,  with  black  net- 
work, and  deep  black  at  tip,  and  an  intermediate  irregular 
band,  formed  by  a  contiguous  series  of  black  spots,  reaching 
only  to  the  hind  margin,  but  not  continued  towards  the  inner 
angle  ;  hindmost  shanks  pale  yellow,  with  a  black  ring  below 
the  knees,  a  broader  one  at  the  extremity,  and  a  blackish 
spot  behind  the  upper  part  of  the  shank.  Length  /^y  inch ; 
exp.  1-^  inch. 

It  is  possible  that  this  may  be  a  variety  of  the  preceding 
species,  fix)m  which  it  differs  especially  in  the  form  and 
width  of  the  wings  and  in  the  colors  of  the  hindmost  shanks. 
It  is  found  in  the  same  places,  and  at  the  same  time,  as  the 
barren-ground  locust. 

7.  Locusta  marmorata}^    Marbled  Locust.     (Fig.  8L) 

Ash-colored,  variegated  with  pale  yellow  and  black ;  thorax 
suddenly  narrowed  before  the  mid-  ^j 

die,  and  the  slightly  elevated  longi- 
tudinal line  on  the  top  is  cut  through 
in  the  middle  by  a  transverse  fissure ; 
wing-covers  marbled  with  large  whit- 
ish and  black  spots,  and  semi-transparent  at  the  end ;  wings 
light  yellow  on  the  half  next  to  the  body,  transparent  near 
the  end,  with  two  black  spots  on  the  tip,  and  a  broad  inter- 
mediate black  band,  which,  narrowed  and  curving  inwards 
on  the  hind  margin,  nearly  reaches  the  inner  angle ;  hind- 
most diighs  pale  yellow,  black  at  the  extremity,  and  nearly 

[  16  L,  marmorata  most  be  referred  to  CEdipoda,  —  Uuler.] 
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surrounded  by  two  broad  black  bands ;  hind  shanks  coral-red^ 
witli  a  black  ring  immediately  below  the  knee,  and  followed 
by  a  white  ring,  black  at  the  lower  extremity  also,  with  the 
tips  of  tlie  spines  black.  In  some  individuals  there  is  an 
additional  black  ring  below  the  white  one  on  tlie  shanks. 
Length  from  tV  to  above  ^^j  inch ;  exp.  1^  to  lA  inch. 

The  marbled  locust,  wliich  is  one  of  our  prettiest  species, 
is  found  in  tlie  open  places  contiguous  to  or  within  pitch-pine 
woods,  flying  over  the  scanty  grass  and  reindeer  moss  which 
not  unfrequently  grow  in  these  situations.  It  is  marked  on 
the  wings  somewliat  like  the  barren-ground  locust,  but  it 
invariably  smaller,  with  the  thorax  much  more  contracted 
before  tlie  middle.  It  appears,  in  the  perfect  state,  from  the 
middle  of  July  to  the  middle  of  October. 

8.  LocMta  eucerata}^     Long-homed  Locust. 

Ash-colored,  variegated  with  gray  and  dark  brown ;  anten- 
nae nearly  as  long  as  the  body,  and  with  flattened  joints; 
thorax  very  much  pinched  or  compressed  laterally  before  the 
middle,  with  a  slightly  elevated  longitudinal  line,  w^liich  is 
interrupted  by  two  notches ;  wing-covers  and  wings  long 
and  narrow ;  the  former  variegated  with  dusky  spots,  and 
semi-transparent  at  tip  ;  wings  next  to  the  body  yellow, 
sometimes  pale,  sometimes  deep  and  almost  orange-colored, 
at  other  times  uncolortKl  and  semi-transparent ;  with  a  broad 
black  Ixmd  across  the  middle,  which  is  narrowed  and  pro- 
longeil  on  tlio  hinder  margin,  and  extends  quite  to  the  inner 
angle ;  Ix^yond  the  band  the  wings  are  transparent,  with  the 
tips  black  or  covercnl  with  blackish  spots ;  hindmost  slianks 
whitish,  with  a  black  ring  at  each  end,  a  broad  one  of  the 
same  color  just  above  the  middle,  and  the  spines  tipped  with 
black.  Length  i  inch  to  tV  inch ;  exp.  IfV  inch  to  more 
than  \^  inch. 

The  wings  of  this  si)ecies  are  verj'  variable  in  color  at  the 
base.     The  fcnciftralis  described  by  AL  Serville  has  the  base 

( 1*  L.  euctrata  inu>t  be  referred  to  (EiSpoda,  —  Uliuui.] 
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of  the  ¥rings  vermilion-red,  but  in  other  respects  it  approaches 
to  this  species.     The  long-homed  locust  is  found  oftentimes 
in  company  with  the  marbled  species,  and  also  near  sea- 
beaches  with  the  maritime  locust,  from  the  last  of  July  to  the 
middle  of  October. 

9.  Loctuta  Tiebulosa?^     Clouded  Locust 

Dusky  brown;  thorax  with  a  slender  keel-like  elevation, 
which  is  cut  across  in  the  middle  by  a  transverse  fissure ; 
wing-covers  pale,  clouded,  and  spotted  with  brown ;  wings 
transparent,  dusky  at  tip,  with  a  dark  brown  line  on  the 
front  margin ;  hindmost  shanks  brown,  with  darker  spines, 
and  a  broad  whitish  ring  below  the  knees.  Length  from  -fly 
inch  to  more  than  1^  inch ;  exp.  from  1^  inch  to  more  than 
2  inches. 

A  very  common  species,  and  easily  known  by  its  clouded 
wing-covers  and  colorless  wings.  It  abounds  in  pastures, 
and  even  in  corn-fields  and  gardens,  during  the  months  of 
September  and  October,  at  which  time  it  is  furnished  with 
wings  and  may  oflen  be  seen  paired  or  busied  in  laying  eggs. 
It  does  not  appear  to  have  been  described  before. 

The  three  following  locusts  differ  from  the  preceding  in 
having  the  antennae  shorter  than  the  thorax,  and  slightly 
thickened  towards  the  end,  and  the  &ce  somewhat  obli(}ue, 
the  mouth  being  nearer  the  breast  tlian  in  our  otlicr  species 
of  Locusta ;  and  they  seem  to  constitute  a  distinct  group  or 
sab-genus,  which  may  receive  the  name  of  Tragocephala^^  or 
goat-headed  locusts. 

10.  Locusta  {IVaffocephala)  tnfusccUa.     Dusky  Locust 

Dusky  brown ;  thorax  with  a  slender  keel-like  elevation ; 
fring-covers  fidntly  spotted  with  brown ;  wings  transparent, 
pale  greenish  yellow  next  to  the  body,  with  a  large  dusky 

{If  L.  ntMota  mast  be  referred  to  (EtEpoda,  —  Uiilrk.] 

[  18  Tragoeepkala  b  synonymous  with  Gomphocerus^  and  L  infutcata,  L.  riruli- 
faseiaia,  and  L.  racfiola  must  be  referred  to  it  —  Ujilek.] 
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cloud  near  the  middle  of  the  hind  margin,  and  a  black  line 
on  the  front  margin ;  Iiind  thighs  pale,  with  two  lai^  Uack 
spots  on  the  inside ;  hind  shanks  brown,  with  darker  spinel, 
and  a  broad  whitish  ring  below  tlie  knees.  Length  |  inch; 
exp.  above  1^  inch. 

This  somewhat  resembles  the  clouded  locust,  fix>m  whidi, 
however,  it  is  easily  distinguished  bj  its  much  shorter  anten- 
na3  and  the  duskj  cloud  on  the  hinder  margin  of  the  wingL 
I  have  captured  it  in  pastures,  in  tlie  perfect  state,  trom  the 
•  middle  of  May  to  near  the  end  of  July,  I  believe  that  it  hii 
never  been  described  before. 

11.  Lociuta  (Tragocephala)  vtridt-fcuciatcu    Green-striped  Locoit. 

(Plate  III.  Fig.  2.) 

Green ;  thorax  keeled  above ;  wing-covers  with  a  brotd 
green  stripe  on  the  outer  margin  extending  fix>m  the  base 
beyond  the  middle  and  including  two  small  dusky  spots  on 
the  edge,  the  remainder  dusky  but  semi-transparent  at  the 
end  ;  wings  transparent,  very  pale  greenish  yellow  next  to 
the  body,  with  a  large  dusky  cloud  near  the  middle  of  the 
hind  margin,  and  a  black  line  on  the  front  mai^n ;  antenme, 
fore  and  middle  legs  reddish ;  hind  tliiglis  green,  with  two 
black  spots  in  the  furrow  beneath ;  hind  shanks  blue-grey, 
with  a  broad  whitish  ring  below  the  knees,  and  the  spines 
whitish,  tipped  with  black.  Length  about  1  inch ;  exp.  from 
more  tlian  1}  to  nearly  2  inclies. 

This  insect  is  the  Acrydium  viridt-fasciatum  of  De  Geer, 
who  was  the  first  describer  of  it,  the  Q-ryllu9  VirginianuM  of 
Fabricins,  the  Gryllas  Locusta  chrysomeloi  of  Gmelin,  the 
Acrydium  maryinatum  of  Olivier,  and  the  Acridium  hemipU^ 
rum  of  Palisot  de  Boauvois.  It  is  remarkable  that  a  species 
so  strongly  marked  as  this  is  should  have  been  so  profiisdr 
nainwl.  Palisot  de  Beauvois  seiMns  to  have  selected  the  most 
appropriate  name  for  it ;  for  the  green  portion  of  the  wing- 
covers  is  thick  and  opa^iuo,  and  the  dusky  portion  tliin  and 
semi-transparent,  as  in  the  wing-covers  of  Hemipteroos  in- 
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sects.     It  is  very  common  in  pastores  and  mowing  lands 

from  the  first  of  June  to  the  middle  of  August,  being  found 

in  various  states  of  maturity  throughout  this  period.     The 

young  also  appear  still  earlier,  and  are  readily  known  by 

their   green   color,  and  large  compressed   thorax,  which  is 

arched  and  crested  or  keeled  above,  and  by  their  very  short 

and  flattened  antenna.      These  locusts  are  sometimes  very 

troublesome  in  gardens,  living  upon  the  leaves  of  vegetables 

and  flowers,  and  attacking  the  buds  and  half-expanded  petals. 

The  larvae  or  young  survive  the  winter,  sheltered  among  the 

roots  of  grass  and  under  leaves. 

12.  Locutta  (TVagocephala)  rcuiiata.     Radiated  Locust 

Rust-brown ;  thorax  keeled  above ;  wing-covers  entirely 
brown,  but  semi-transparent  at  the  end ;  wings  transparent, 
with  brown  network,  and  the  principal  longitudinal  veins 
black ;  they  are  very  fiuntly  tinted  with  green  next  to  the 
body,  have  a  large  dusky  cloud  near  the  middle  of  the  hind 
mai^n,  and  a  brown  streak  on  the  front  margin ;  hind  shanks 
reddish  brown,  a  little  paler  below  the  knees,  and  the  spines 
tipped  with  black.  Length  about  1  inch ;  exp.  from  If  to  2 
inches. 

This  species  is  now  for  the  first  time  described.  It  seems 
to  be  rare.  I  captured  one  specimen  in  Cambridge  on  the 
1st  of  July,  and  have  received  another  from  Dr.  D.  S.  C.  H. 
Smith  of  Sutton,  Massachusetts.  It  is  found  in  North  Caro- 
lina as  early  as  the  month  of  May  in  the  perfect  state. 

The  following  species  have  the  face  still  more  oblique  than 
the  foregoing,  but  the  antennae  are  much  longer,  particularly 
in  the  males,  in  which  they  nearly  equal  the  body  in  length, 
and  are  not  enlarged  towards  the  end.  The  eyes  are  oval 
and  oblique,  and  there  is  a  deep  hollow  before  each  of  them 
tor  the  reception  of  the  first  joint  of  the  antenna?.  The 
thorax  is  not  crested  or  keeled,  but  is  flattened  above,  with 
three  slender  threadlike  elevated  lines,  and  the  hind  marcrin 
is  very  nearly  transverse,  or  not  much  (if  at  all)  angulated 
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behind.  The  wing-K^overs  and  wings  are  extremely  short 
The  hind  legs  are  long  and  slender.  I  propose  tlierefore  to 
separate  these  species  from  tlic  other  locusts  under  a  sub- 
genus by  the  name  of  Chloe'altisy  derived  firom  the  Greek, 
and  signifying  a  grasshopper. 

13.  Locusta  {Chlo'eaUU)  corupertcu     Sprinkled  LoctLHt. 

Light  bay,  sprinkled  with  black  spots ;  a  black  line  on  the 
head  behind  each  eye,  extending  on  each  side  of  the  thoru 
on  the  lateral  elevated  line ;  wing-covers  oblong-oval,  ptlf 
yellowish  brown,  with  numerous  small  darker  brown  spots; 
wings  about  three  twentietlis  of  an  inch  long,  transparent, 
with  dusky  lines  at  the  tip ;  hind  shanks  pale  red,  with  the 
spines  black  at  the  end.     Length  nearly  ^xj  inch. 

This  may  be  merely  a  variety  of  tlie  following  species, 
though  very  differently  colored. 

14.  Lacuita  (Ohloealtis)  ahortivcu     Abortive  Locust 

Brown  ;  wing-covers  with  dark  brown  veins  and  confluent 
sjwts,  covering  two  thirds  of  the  abdomen ;  wings  three 
twentieths  of  an  inch  long,  transparent,  with  dusky  lines  tt 
the  tip ;  hind  margin  of  the  tliorax  straight ;  hind  slianks 
coral-red,  whitish  just  below  the  knees,  the  spines  tipped 
witli  black.     Length  nearly  -^q  inch. 

This  and  the  preceding  locust  have  much  the  appearance 
of  pupx»  or  young  insects ;  nevertheless  I  believe  tliat  their 
wings  and  wing-covers  never  become  larger,  and  Mr.  Leon- 
ard informs  me  that  they  are  found  paired.  I  liave  captured 
the  abortive  locust  in  pastures  near  the  end  of  July. 

15.  Loatsta  (Chloealtis)  curtipennis.     Short-winged   Locust 

(Plate  IIL  Fig.  1.) 

( )Hve-gniy  above,  variegated  with  dark  gray  and  black : 
legs  and  body  beneath  yellow ;  a  broad  black  line  extends 
from  behind  each  eye  on  tlie  sides  of  Uie  tliorax ;  wing-cov- 
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ers,  in   the  male,  as  long  as  the  abdomen,  in  the  female, 

covering  two  thirds  of  the  abdomen ;  wings  rather  shorter 

than   the  wing-covers,  transparent,  and  faintly  tinged  with 

yellow ;   hinder  knees   black ;   spines   on   the   hind   shanks 

tipped  with  black.     Length  from  J  to  more  than  -^  inch ; 

exp.  from  ^xj  to  nearly  1  inch. 

The  flight  of  the  short-winged  locust  is  noiseless  and  short, 
but  it  leaps  well.  Great  numbers  of  these  insects  are  found 
in  our  low  meadows,  in  the  perfect  state,  from  the  first  of 
August  till  the  middle  of  October.  They  are  easily  distin- 
guished from  other  locusts  by  their  short  and  narrow  wings, 
by  the  yellow  color  of  the  body  beneath,  and  by  the  yellow 
legs  and  black  knees. 

IIL  Tetrix.     Grrotise-locust. 

The  Greeks  kpplied  the  name  of  Tetrix  to  some  kind  of 
grouse,  probably  the  heath-cock  of  Europe,  and   Latreille 
adopted  it  for  a  genus  of  locusts  in  which,  perhaps,  he  fan- 
cied some  resemblance  to  the  bird  in  question.     LinnsBus 
placed  these  locusts  in  a  division  of  his  genus  Gryllus,  which 
he  called  BuUa^  a  name  that  ought  to  have  been  retained  for 
them.     The  principal  distinguishing  characters  of  the  genus 
have  already  been  given,  and  I  will  only  add  that  the  body  is 
broadest  between  the  middle  legs,  narrows  gradually  to  a 
p<Hnt  behind,  and  very  abruptly  to  the  head,  which  is  much 
smaller  than  in  the  other  locusts.     The  wings   are   large, 
forming  nearly  the  quadrant  of  a  circle,  thin  and  delicate, 
and  scalloped  on  the  edge ;  when  not  in  use  they  are  folded 
beneath  the  projecting  thorax.     The  four  boring  appendages 
of  the  females  are  notched  on  their  edges  with  fine  teeth,  like 
a  saw.     Latreille  and  Serville  have  stated  that  the  antennas 
consist  of  only  thirteen  or  fomteen  joints ;  but  some  of  our 
native  species  have  twenty-two  joints  in  the  antennae.     Upon 
this  variation  I  would  arrange  those  now  to  be  described  in 
two  groups. 
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I.  Antennce  li^'ainted;  eyes  very  prominent^  with  ayro^eci- 
ing  ridge  between  Oiem^  formed  by  a  horizontal  exUmmon  of  the 
fiat  top  of  the  head;  tliorax  prolonged  beyond  the  extremity  </ 
the  body. 

1.  Tetrix  omaia.     Ornamented  Grouse-locust. 

Dark  ash-colorcd ;  a  large  white  patch  between  four  black 
spots  on  the  top  of  the  thorax ;  a  white  spot  on  the  top  of  the 
hind  thighs;  thorax  nearly  or  quite  as  long  as  the  wings. 
LfOngth  ^^  to  -fjj  inch  to  tlie  apex  of  the  thorax. 

This  species  varies  in  wanting  the  white  spot  on  tlie  top  of 
die  thorax  sometimes.     It  was  first  described  by  Mr.  Say, 
«     under  the  name  of  Acrydium  ornatuin* 

2.  Tetrix  dorsalis.     Red-flpotted  Grouse-locust. 

Rusty  black,  with  ochre-yellow  spots  on  th^  sides  and  legs, 
and  a  large  nusty-red  spot  on  the  top  of  the  thorax ;  wings 
extending  beyond  the  apex  of  the  thorax.     Length  i  inch. 

3.  Tetrix  quadrimaculatcL     Four-spotted  Grouse-locust. 

Ash-colored  or  dark  gray  above,  variegated  with  Uack; 
four  velvet-black  spots  on  the  top  of  the  tliorax ;  wings 
projecting  beyond  the  extremity  of  the  thorax.  Length  (rum 
T*a  to  A  of  an  inch. 

This  is  a  shorter  and  thicker  s{>ecies  tlian  the  ornatnented 
groHHe4ocuHt.  It  is  not  uncommon  in  pastures  firom  the  first 
of  May  to  the  first  of  June. 

4.  Tetrix  bilineata.    Two-lined  Grouse-locust 

Ash-colored ;  thorax  paler,  with  a  narrow  angular  whitish 
line,  on  each  side,  extending  from  the  head  beyond  the  mid- 
dle ;  the  angular  portion  including  a  long  blackish  patch  on 
i»ach  side ;  wings,  in  the  male,  rather  shorter  than  the  tho- 
rax, in  the  female  longer.  Length  from  /^  to  more  than  /^ 
inch. 

*  AiMcriciin  Ktitomology,  Vul.  I.  PUte  6. 
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5.  Tetriz  iordida.     Sordid  Grouse-locust 

Yellowish  ash-colored ;  thorax  with  minute  elevated  black 
points ;  wings,  in  both  sexes,  rather  longer  than  the  thorax. 
Length  from  ^V  inch  to  nearly  ^  inch. 

I  have  taken  this  species  both  in  May  and  September,  and 
have  received  a  specimen  from  Dr.  D.  S.  C.  H.  Smith,  of 
Sutton,  Massachusetts. 

II.  ArdemuB  22^'<nnted;  eyes  hardly  prominent^  top  of  the 
head  not  horizontcd  between  them^  bid  curmng  towards  the  fronts 
with  a  very  slightly  projecting  ridge;  wings  smaller  than  in 
those  of  the  preceding  growp. 

6.  Tetrix  lateralis.     Black-sided  Grouse-locust 

Pale  brown ;  sides  of  the  body  blackish  ;  thorax  yellowish 
clay-colored,  shorter  than  the  wings,  but  longer  than  the 
body ;  wing-covers  with  a  small  white  spot  at  the  tips ;  male 
with  the  face  and  the  edges  of  the  lateral  margins  of  the  tho- 
rax yellow.     Length  from  /^^  to  -ft  of  an  inch. 

This  species  was  first  described  by  Mr.  Say  under  the 
name  of  Acrydium  laterale*  I  have  taken  it  from  the  mid- 
dle of  April  to  the  middle  of  May.  It  varies  in  being  darker 
above  sometimes. 

7.  Tetrix  parvipennis.    (Fig.  82.)    Small-winged  Grouse-locust 

Dark  brown;  sides  blackish;  thorax  clay-colored  or  pale 
brown,  about  as  long  as  the  body ;  wing-covers 
with  a  small  white  spot  at  the  tips  ;  wings  much        ^«  82- 
shorter  than  the  thorax ;  male  with  the  fece  and 
the  edges  of  the  lateral  margins  of  the   thorax 
yellow.     Length  from  Jxr  to  more  than  /(^  inch.^^ 

This  species  is  much  shorter  and  thicker  than 
the  Tetrix  lateraKs.  I  have  taken  it  in  April 
and  May,  in  the  perfect  state,  and  have  found 
the  pupas  near  the  end  of  July. 

♦  American  Entomology,  VoL  I.  Plate  6. 

[  1*  Color  and  style  of  marking  is  of  very  little  value  in  separating  the  species 
of  TeiriXj  and  the  species  described  by  Dr.  Harris  are  probably  all  referable  to  the 
two  species  of  Say.  —  Uhlbb.] 
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The  habits  of  the  groase-Iocusts  are  said  to  be  absolutelj 
tlie  same  as  those  of  other  locusts.  They  seem,  however,  to 
be  more  fond  of  heat,  being  generally  found  in  grassy  places, 
on  banks,  by  t)ie  sides  of  tlie  road,  and  even  on  the  naked 
sands,  exposed  to  the  full  influence  of  tlie  sun  tliroughoat  the 
day.  They  are  extremely  agile,  and  consequently  very  diffi- 
cult to  capture,  for  tliey  leap  to  an  astonishing  distance^  coo- 
sidering  their  small  size,  being  moreover  aided  in  this  modoQ 
by  their  ample  wings.  The  young,  which  are  deprived  of 
wings,  are  generally  found  about  midsummer,  and  are  readily 
distinguished  by  the  thorax,  which  is  somewliat  like  a  re- 
versed boat,  being  funiLshed  with  a  longitudinal  ridge  or  keei 
from  one  end  to  the  other.  These  little  locusts  are  analogous 
to  the  insects  belonging  to  the  genus  Membracis  in  the  order 
IIemiptera,  which  also  are  distinguished  by  a  very  \aTgd 
thorax  covering  the  whole  of  the  upper  side  of  the  body, 
small  wing-covers,  and  have  the  faculty  of  making  great  leaps. 
Indeed,  thc^se  two  kinds  of  insects  very  naturally  connect  the 
orders  Orthoptera  and  IIemiptera  together. 

After  so  much  space  has  lxH?n  devoted  to  an  account  of  the 
ravages  of  gntsshoppers  and  locusts,  and  to  the  descriptions 
of  the  insects  themselves,  jHjrhaj)s  it  may  be  expected  that  the 
means  of  checking  and  destn)ying  them  should  be  fully  ex- 
plained. The  natunilist,  however,  seldom  has  it  in  his  power 
to  put  in  practice  the  various  remedies  which  his  knowledge 
or  exjK»rience  may  suggi»st.  His  proper  province  consbts  in 
examining  the  living  objects  about  him  with  regard  to  their 
structure,  their  scientific  arrangement,  and  their  economy  or 
history.  In  doing  this,  he  ojK»ns  to  others  the  way  to  a  suc- 
cessfiil  course  of  exjx?riments,  the  trial  of  which  he  is  gener- 
ally oblige<l  to  leave  to  those  who  are  more  favorably  situated 
for  their  performance. 

In  the  South  of  France  the  people  make  a  business,  at 
certain  seasons  of  the  year,  of  collecting  lociusts  and  their 
e<rgs,  the  lattiT  IxMng  tunKnl  out  of  the  ground  in  little  masses 
cemented  and  covi»red  with  a  sort  of  gum  hi  which  tliey  are 
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enveloped  by  the  insects.  Rewards  are  offered  and  paid  for 
their  collection,  half  a  franc  being  given  for  a  kilogramme 
(about  2  lb.  3J  oz.  avoirdupois)  of  the  insects,  and  a  quarter 
of  a  franc  for  the  same  weight  of  their  eggs.  At  this  rate 
twenty  thousand  francs  were  paid  in  Marseilles,  and  twenty- 
five  thousand  in  Aries,  in  the  year  1613 ;  in  1824,  five  thou- 
sand five  hundred  and  forty-two,  and  in  1825,  six  thousand 
two  hundred  francs  were  paid  in  Marseilles.  It  is  stated  that 
an  active  boy  can  collect  from  six  to  seven  kilogrammes  (or 
from  13  lb.  3  oz.  13.22  dr.  to  15  lb.  7  oz.  2.09  dr.)  of  eggs 
in  one  day.  The  locusts  are  taken  by  means  of  a  piece  of 
stoat  cloth,  carried  by  four  persons,  two  of  whom  draw  it 
mpidly  along,  so  that  the  edge  may  sweep  over  the  surface  of 
the  soil,  and  the  two  others  hold  up  the  cloth  behind  at  an 
ingle  of  forty-five  degrees.*  This  contrivance  seems  to  oper- 
ate somewhat  like  a  horse-rake,  in  gathering  the  insects  into 
^nrows  or  heaps,  from  which  they  are  speedily  transferred 
to  lai^  sacks. 

A^mewhat  similar  plan  has  been  successfully  tried   in 

^  country,  as  appears  by  an  account  extracted  from  the 

*'  Portsmouth  Journal,"  and  published  in  the  "  New  Eng- 

^d  Farmer."  f     Jft  is  there  stated  that,  in  July,  1826,  Mr. 

^^^old  Thompson,  of  Epsom,  New  Hampshire,  caught,  in 

^e  evening,  between  the  hours  of  eight  and  twelve,  in  his 

^^^^  and  his  neighbor's  grain-fields,  five  bushels  and  three 

P^^iks  of  grasshoppers,  or  more  properly  locusts.     "  His  mode 

^  catching  them  was  by  attaching  two  sheets  together,  and 

^tening  them  to  a  pole,  which  was  used  as  the  front  part  of 

the  drag.     The  pole  extended  beyond  the  width  of  the  sheets, 

^  as  to  admit  persons  at  both  sides  to  draw  it  forward.     At 

"^e  sides  of  the  drag,  braces  extended  from  the  pole  to  raise 

the  back   part  considerably  from  the   ground,  so  that   the 

grasshoppers  could  not  escape.     After  running  the  drag  about 

t  dozen  rods  with  rapidity,  the  braces  were  taken  out,  and 

*  See  Annales  de  la  Soci^t^  Entomologique  de  France,  Vol.  II.  pp.  486-489. 
t  VoL  V.  p.  6. 
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the  sheets  doubled  over ;  the  grasshoppers  were  then  swqil 
frpm  each  end  towards  the  centre  of  the  sheet,  where  mi 
left  an  opening  to  the  mouth  of  a  bag  which  held  aboat  half 
a  bushel ;  when  deposited  and  tied  up,  the  drag  was  agui 
opened 'and  ready  to  proceed.     When  this  bag  was  filled  m 
as  to  become  burdensome  (their  weight  is  about  the  same  ai 
that  of  t)ie  same  measure  of  com),  the  bag  was  opened  into  a 
larger  one,  and  the  grasshoppers  received  into  a  new  depodt 
The  drag  can  be  used  only  in  the  evening,  when  the  gntti* 
hoppers  are  perched  on  the  top  of  the  grain.     His  manner  flf 
destroying  them  was  by  dipping  the  large  bags  into  a  ketde 
of  boiling  water.     When  boiled,  they  had  a  reddish  appea^ 
ance,  and  made  a  fine  feast  for  the  farmer's  hogs.*' 

Wlien  these  insects  are  very  prevalent  on  our  salt-marshes, 
it  will  be  advisable  to  mow  the  grass  early,  so  as  to  seem 
a  crop  before  it  has  suffered  much  loss.     The  time  for  doing 
this  will  be  determined  by  data  fiimished  in  the  foregoing 
pages,  where  it  will  be  seen  that  the  most  destructive  specict 
come  to  maturity  during  the  latter  part  of  July.     If,  .then* 
the  marshes  are  mowed  about  the  first  of  Julv,  the  locusts* 
being  at  that  time  small  and  not  provided  with  wings, 
be  unable  to  migrate,  and  will  consequently  perish  on 
ground  for  the  want  of  food,  while  a  tolerable  crop  of 
will  be  secured,  and  the  marshes  will  suffer  less  from 
insects  during  tlie  following  summer.      This,  like  all 
preventive  measures,  must  be  generally  adopted,  in  orie^ 
to  prove  effectual ;  for  it  will  avail  a  farmer  but  little 
tiike  preventive  measures  on  his  own  land,  if  his  neiglil 
who  are  equally  exposed  and  interested,  neglect  to  do 
same. 

Among  the  natural  means  which  seem  to  be  appointed 
to  keep  these  insects  in  check,  violent  winds  and  storms 
may  be  mentioned,  which  sometimes  sweep  them  off  in 
gr«it  swarms,  and  cast  them  into  the  sea.  Vast  numbers 
are  drowiKKl  by  the  high  tides  that  frequently  inundate  our 
marshes.     They  are  subject  to  be  attacked  by  certain  thread- 
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like  brown  or  blackish  wonns  (^FUaria),  resembling  in  ap- 
pearance those  called  horse-hair  eels  (^Qordiu%),  I  have 
tiken  three  or  four  of  these  animals  out  of  the  body  of  a 
sin^e  locust.  They  are  also  much  infested  by  little  red 
mhes,  belon^ng  apparently  to  the  genus  Ocypete;  these  so 
moch  weaken  the  insects,  by  sucking  the  juices  from  their 
bodies,  as  to  hasten  their  death.  Ten  or  a  dozen  of  these 
mites  will  firequendy  be  found  pertinaciously  adhering  to  the 
body  of  a  locust,  beneath  its  wing-covers  and  wings.  A  kind 
of  sand-wasp  preys  upon  grasshoppers,  and  provisions  her 
nest  with  them.  Many  birds  devour  them,  particularly  our 
domestie  fowls,  which  eat  great  numbers  of  grasshoppers,  lo- 
custs, and  even  crickets.  Young  turkeys,  if  allowed  to  go  at 
large  daring  the  summer,  derive  nearly  the  whole  of  their 
nibsistence  firom  these  insects. 


CHAPTER    IV. 

HEMIPTERA. 
Bi'(»H.  —  SgrAHii-Duo.  ^  CiiiNcii-Bro. —  Pl^ht-Buoa.  —  HARTEar-FuEft.' 

TKKB-Hori'KRi*.     —    LKAF-HurPEKH.     —    ViNE-HoPPKK.    —    BEA5*HoiTE&  — 

TiiKii*8.  —  Plaxt-Lice.  —  Amekican    Buuiit.  —  Enemies   or    pLAjrr-Lia. 
—  Bakk-Lice. 

THE  word  bug  seems  originally  to  have  been  used  ibr 
any  frightful  object,  whether  real  or  imaginary,  whose 
appearance  was  to  be  feared  at  night.     It  was  applied  in  the 
same  sense  as  bugbear,  and  also  as  a  term  of  contempt  ibr 
sometliing  disagreeable  or  hateful.     In  later  times  it  becaiiie« 
with  tlie  common  people,  a  general  name  for  insects,  whidu 
being  little  known,  were  viewed  with  dislike  or  tenx>r.    Ai 
present,   however,    we   can   say,   with    L'Estrange,   thoogf^ 
^^  we  have  a  horror  for  uncoutli  monsters,  upon  experience 
all  tliese  bugs  grow  familiar  and  easy  to  us."     We  would 
except  from  this  remark  those  domestic  nocturnal  species  U^ 
which  the  name  is  now  applied  by  way  of  pre-eminence ;  the 
real,  by  an  easy  transition  in  the  use  of  langoage,  having 
assumed  the  name  of  the  imaginary  objects  of  terror  and 
disgust  by  night. 

Entomologists  now  use  the  word  bug  for  various  kinds  of 
insects,  all,  like  the  bed-bug,  having  tlie  mouth  provided  with 
a  slender  beak,  which,  when  not  in  use,  is  bent  under  the 
Ixnly,  and  lies  upon  the  breast  between  the  legs.  This 
instrument  consists  of  a  homy  sheath,  containing,  in  a  groove 
along  its  upper  surfa(v,  three  stiff  bristles  as  sharp  as  needles. 
Bugs  have  no  jaws,  but  live  by  sucking  the  juices  of  animals 
and  plants,  which  they  obtain  by  piercing  them  with  their 
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beaks.     Although  the  domestic  kinds  above  m^ntibned  are 

without  wing-covers  and  wings,  yet  most  bugs  have  both, 

and,  with  the  former,  belong  to  an  order  called  Hemiptera, 

literallj  half-wings,  on  account  of  the  peculiar  construction 

of  their  wing-covers,  the  hinder  half  of  which  is  thin  and 

filmy  like  the  wings,  while  the  fore  part  is  thick  and  opaque; 

There  are,  however,  other  insects  provided  with  the  same 

kind  of  beak,  but  having  the  wing-covers  sometimes  entirely 

transparent,  and  sometimes  more  or  less  opaque,  and  these, 

by  most   entomologists,  are  also  classed   among  Hemipte* 

roos  insects,  because  they  come  much  nearer  to  them  than 

to  any  other  insects,  in  structure  and  habits.     Bugs,  like 

other  insects,  undergo  three  changes,  but  they  retain  nearly 

the  same  form  in  all  their  stages ;  for  the  only  transformation 

.  to  which  they  are  subject,  from  the  young  to  the  adult  state, 

*»  occasioned  by  the  gradual  development  of  their  wing-covers 

ind  wings,  and  the  growth  of  their  bodies,  ^hich  make  it 

necessaiy  for  them  repeatedly  to  throw  off  their  skins,  to 

•How  of  their  increase  in  size.      Young,  half-grown,  and 

nuitare,  all  live  in  tlie  same  way,  and  all  are  equally  active. 

The  young  come  forth  from  the  egg  without  wing-covers 

*nd  wings,  which  begin  to  appear  in  the  form  of  little  scales 

<*  the  top  of  their  backs  as  they  grow  older,  and  increase 

^  size  with  each  successive  moulting  of  the  skin,  till  they 

^  fully  developed  in  the  full-grown  insect. 

^e  Hemiptera  are  divided  into  two  groups,  distinguished 
V  the  following  characters. 

!•  Bugs,  or  True  Hemiptera,  (^Hemiptera  heteroptera^^  in 
^Kch  the  wing-covers  are  thick  and  opaque  at  the  base,  but 
*"^  and  more  or  less  transparent  and  wing-like  at  the  tips, 
^  laid  horizontally  on  the  top  of  the  back,  and  cross  each 
^^r  oUiquely  at  the  end,  so  that  the  thin  part  of  one  wing- 
^^er  overlaps  the  same  part  of  the  other ;  the  wings  are  also 
horizontal,  and  are  not  plaited ;  the  head  is  more  or  less  hori- 
>iAtaI,  and  the  beak  issues  from  the  fore  part  of  it,  and  is 
^bniptly  bent  backwards  beneath  the  mider  side  of  the  head 
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and  the  breast.    Some  of  the  insects  belonging  to  this  divifioB 
live  on  animal,  and  otiiers  on  vegetable  juices. 

2.  Harvest-flies,  Plant-lice,  and  Bark-ucb,  (^HemfU" 
ra  homoptera^^  in  wliich  tlie  wing-covers  are,  as  the  scientifr 
name  implies,  of  one  texture  throughout,  and  are  either  en- 
tirely thin  and  transparent,  like  wings,  or  somewhat  thid^cr 
and  opaque ;  they  are  not  horizontal,  and  do  not  cross  each 
other  at  their  extremities,  but,  together  with  the  wings,  tre 
more  or  less  inclined  at  the  sides  of  the  body,  like  the  wing- 
covers  of  locusts  ;  the  iace  is  either  vertical,  or  slopes  oblique- 
ly under  the  body,  so  that  the  beak  issues  fix>m  the  undef 
side  of  the  head  close  to  the  breast.  All  the  insects  id* 
eluded  in  tliis  division  live  on  vegetable  juices. 

I.   BUGS.     (HemipUra  hdenplera.) 

The  hemipterous  insects  belonging  to  this  division  are 
ous  kinds  of  bugs,  properly  so  called,  such  as  squash-l 
bed-bugs,  fruit-bugs,  water-bugs,  water-boatmen,  and  man^ 
otliers,  for  wliich  there  are  no  common  names  in  our  ki»^ 
guage.  In  my  Catalogue  of  tlie  Insects  of  Massachusetts- 
tlie  scientific  names  of  ninety-five  native  species  are  given  - 
but,  as  the  mere  description  of  these  insects,  unaccompaniecS 
by  any  details  respecting  their  economy  and  habits,  wcmldi 
not  interest  the  majority  of  readers,  and  as  I  am  not  su^ 
ficiently  prepared  to  furnish  tliese  details  at  present,  I  shall 
confine  my  remarks  to  two  or  three  species  only. 

The    common    squash-bug,    CoreuM    trittU 
^*''  C'^g'  8*^)?  so  well  known  for  the  injurious 

\\//         efiects    of   its    punctures    on    the    leaves  of 
^jH^        sijuashes,  is  one  of  tlie  most  remarkable  of 
y^^mPK^     these  insects.     It  was  first  described  by  De 
^^■^        (leer,  who  gave  it  the  specific  name  of  tri$fi$. 
\  ^^   I        from  its  solxir  color,  which  Gmelin  unwar- 
rantably changed  to  ma'stus^  having,  however, 
tlie  same  meaning.     Fabricius  called  it  Coreus  rugaior^  the 
latter  word  signifying  one  who  wrinkles,  which  was  probably 
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applied  to  this  insect  because  its  punctures  cause  the  leaves 
of  the  squash  to  become  wrinkled.    Mr.  Say,  not  being  aware 
that  this  insect  had  already  been  three  times  named  and  de- 
scribed, re-described  it  under  the  name,  of  Coreus  ordinatm. 
Of  these  four  names,  however,  that  of  tjistis^  being  the  first, 
k  the  only  one  which  it  can  retain.     Coreus^  its  generical 
i       name,  was  altered  by  Fabricius  from  (7om,  a  word  used  by 
the  Greeks  for  some  kind  of  bug. 

About  the  last  of  October  squash-bugs  desert  the  plants 

upon  which  they  have  lived  during  the  summer,  and  conceal 

themselves  in  crevices  of  walls  and  fences,  and  other  places 

of  security,  where  they  pass  the  winter  in  a  torpid  state. 

On  the  return  of  warm  weather,  they  issue  j&*om  their  winter 

quarters,  and  when  the  vines  of  the  squash  have  put  forth  a 

few  rough  leaves,  the  bugs  meet  beneath  their  shelter,  pair, 

>nd  immediately  afterwards  begin  to  lay  their  eggs.      This 

iisaally  happens  about  the  last  of  June  or  beginning  of  July, 

**  which  time,  by  carefully  examining  the  vines,  we  shall  find 

^  insects  on  the  ground  or  on  the  stems  of  the  vines,  close 

^  the  ground,  from  which  they  are  hardly  to  be  distinguished 

^  account  of  their  dusky  color.     This  is  the  place  where 

^^  generally  remain  during  the  daytime,  apparently  to  es- 

^Pe  observation;  but  at  night  they  leave  the  ground,  get 

beneath  the  leaves,  and  lay  their  eggs  in  little  patches,  festen- 

^S  them  with  a  gummy  substance  to  the  under  sides  of  the 

*^Ves.     The  eggs  are  round,  and  flattened  on  two  sides,  and 

^''^  soon  hatched.    The  young  bugs  are  proportionally  shorter 

^'^d  more  rounded  than  the  perfect  insects,  are  of  a  pale  ash- 

^^^or,  and  have  quite  large  antennae,  the  joints  of  which  are 

^^^ewhat  flattened.    As  they  grow  older  and  increase  in  size, 

r^^**  moulting  their  skins  a  few  times,  they  become  more  oval 

^rm,  and  the  under  side  of  their  bodies  gradually  acquires 

^^m  ochre-yellow  color.    They  live  together  at  first  in  httle 

^^nns  or  fiimilies  beneath  the  leaves  upon  which  tliey  were 

^^^led,  and  which,  in  consequence  of  the  numerous  punc- 

c£  the  insects,  and  the  quantity  of  sap  imbibed  by  them, 
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soon  wither,  and  eventoally  become  brown,  diy,  and  wrin- 
kled; when  the  insects  leave  them  for  fresh  leaves,  which      f  *i 
they  exhaust  in  the  same  way.     As  the  eggs  are  not  all  laid 
at  one  time,  so  tlic  .bugs  are  hatched  in  successiye  broods, 
and  consequently  will  be  found  in  various  stages  of  growth 
through  the  summer.     They,  however,  attain  their  full  siv, 
pass  through  their  last  transformation,  and  appear  in  their 
perfect  state,  or  furnished  with  wing-covers  and  wings,  dm^ 
ing  the  months  of  September  and  October.     In  this  last  stite 
the  squash-bug  measures  six  tenths  of  an  inch  in  length.    It 
is  of  a  rusty  black  color  above,  and  of  a  dirty  ochre-yellov 
color  beneath,  and  the  sharp  lateral  edges  of  the  abdomen* 
which  project  beyond  the  closed  wing-covers,  are  spotted  with 
ochre-yellow.    The  thin  overlapping  portion  of  the  wing-cov- 
ers Is  black  ;  the  wings  are  transparent^  but  are  dusky  at  their 
tips ;  and  the  upper  side  of  the  abdomen,  upon  which  tb^ 
wings  rest  when  not  in  use,  is  of  a  deep  black  color,  and  vd'^ 
vety  aj)pearance. 

The  ground-color  of  this  insect  is  really  ochre-yellow,  and- 
the  rusty  bla(*k  hue  of  the  head,  thorax,  thick  port  of  th^ 
wing-covers,  and  legs,  is  occasioned  bv  numerous  black  punc-^ 
tures,  that,  (m  the  head,  are  arranged  in  two  brood  Uaclc 
longitudinal  lines,  betwei*n  which,  as  well  as  on  the  margin 
of  the  tliorax,  the  yellow  is  distinctly  to  be  seen.     On  the 
back  part  of  the  head  of  this  bug,  and  rather  behind  the  eyes, 
are  two  little  glassy  elevated  spots,  which  are  called  eyelets, 
and  whi(*h  are  supposed  to  enable  the  insect  to  see  distant 
objects  above  it,  while  the  larger  eyes  at  the  sides  of  the  head 
are  for  lu'arer  objects  around  it.     Eyelets  are  also  to  be  found 
in  gnLsshopi>ers,  locusts,  and  many  other  insects.     In  some  of 
our  species  of  Conun  there  is  a  little  tliom  at  the  base  of  the 
antonnx',  the  legs  are  also  thorny  on  the  under  side,  and  the 
hindmost  thighs  aix*  much  thicker  than  the  others ;  but  none 
of  these  characters  are  found  in  squash-bugs.*     When  han- 
dle<l,  and  still  more  when  cnished,  the  latter  give  out  an  odor 

*  Tlu-y  up|>r:ir  tn  lu'lon^  tn  tho  ^•iiU'*  tnmoctrui  of  RuiroeUter. 
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dA^^j  similar  to  that  of  an  over-ripe  pear,  but  far  too  pow- 

^  to  be  agreeable. 
\x^    order  to  prevent  the  ravages  of  these  insects,  they 

doOQ^d  be  sought  and  killed  when  they  are  about  to  lay  their 

egp;  and  if  any  escape  our  observation  at  this  time,  their 
egg&  may  be  easily  found  and  crushed.  With  this  view  the 
squash-vines  must  be  visited  daily,  during  the  early  part  of 
their  growth,  and  must  be  carefully  examined  for  the  bugs 
and  their  eggs.  A  very  short  tune  spent  in  this  way  every 
diT,  in  the  proper  season,  will  save  a  great  deal  of  vexation 
ind  disappointment  afterwards.  If  this  precaution  be  neglect- 
ed or  deferred  till  the  vines  have  begun  to  spread,  it  will  be 
exceedingly  difficult  to  exterminate  the  insects,  on  account  of 
dieir  numbers ;  and  if  at  this  time  dry  weather  should  pre- 
nil,  the  vines  will  suffer  so  much  from  the  bugs  and  drought 
tog^er,  as  to  produce  but  little  if  any  fruit.  Whatever  con- 
tributes to  bring  forward  the  plants  rapidly,  and  to  promote 
the  vigor  and  luxuriance  of  tlieir  foliage,  renders  them  less 
lidile  to  suffer  by  the  exhausting  punctures  of  the  young 
kgs.  Water  drained  from  a  cow-yard,  and  similar  prepara- 
tioQs,  have,  with  this  intent,  been  applied  with  benefit. 

The  wheat-fields  and  corn-fields  of  the  South  and  West 
often  suffer  severely  from  the  depredations  of  certain  minute 
kugs,  long  known  there  by  the  name  of  chinch-bugs,  which 
fcrtnnately  have  not  yet  been  observed  in  New  England.* 
It  is  not  improbable,  however,  that  they  may  spread  in  this 
direction,  and  attack  our  growing  grain  and  other  crops.  In 
xiticipation  of  such  a  sad  event,  and  to  gratify  a  curiosity 
4it  has  been  expressed  concerning  these  offensive  insects,  I 
^entnre  to  offer  a  few  remarks  upon  them.  Attention  seems 
^y  to  have  been  directed  to  them.  They  are  mentioned  in 
4e  deventh  volume  of  Young's  "  Annals  of  Agriculture,'' 
pulGshed,  I  believe,  about  1788.  From  this  work  Messrs. 
Krhy  and  Spence  probably  obtained  the  following  account, 

^lle  this  sheet  is  passing  through  the  press,  I  have  to  record  the  discovery 
^'ow  of  these  bags  in  my  own  garden,  on  the  17th  of  June,  1852. 
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contained  in  the  first  volume  of  their  interesting  ^^  IntrodoD- 
tion  to  Entomology/'     ^'  America  suffers  in  its  wheat  and 
maize  from  tlie  attack  of  an  insect,  which,  for  what  reason  I 
know  not,  is  called  the  chinch-bug  fly.     It  appears   to  be 
apterous,  and  is  said  in  scent  and  color  to  resemble  the  bed- 
bug.   They  travel  in  immense  columns  from  field  to  field,  like 
locusts,  destroying  everything  as   tliey  proceed ;   but  their 
injuries  are  confined  to  the  States  south  of  the  40th  degree  of 
north  latitude.     From  this  account,'"  add  Kirby  and  Spenoe, 
^^the   depredator  here   noticed   should   belong  to   the  tribe 
Oeocoriace^  Latr. ;  but  it  seems  very  difHcult  to  conceive  how 
an  insect  tliat  lives  by  suction,  and  has  no  mandibles,  could 
destroy  these  plants  so  totally." 

I  have  ascertained,  from  an  examination  of  living  speci- 
mens, tliat  the  chinch-bug  is  the  Lygceu^  LeuoopUruM  (Fig* 

84),  or  white-winged  Lygs^us,  described  by 
Mr.  Say,  in  December,  1831,  in  a  rare 
little  pamphlet  on  tlie  ^^  Heteropteroos  He^ 
miptera  of  North  America.*'  It  appears^ 
moreover,  to  belong  to  the  modem  genii^ 
lihyparochromus.  In  its  perfect  state  it  itf^ 
not  apterous,  but  is  provided  with  wing^ 
and  then  measures  about  tliree  twentieths 
of  an  inch  in  length.  It  is  readily  distinguished  by  its  white 
wing-covers,  upon  each  of  which  tliere  is  a  short  central 
line  and  a  large  marginal  oval  spot  of  a  black  color.  The 
rest  of  tlie  body  is  black  and  downy,  except  the  beak,  the 
legs,  tlie  antennae  at  base,  and  the  hinder  edge  of  the  thorax, 
which  are  reddish  yellow,  and  the  fore  part  of  the  thorax, 
which  has  a  grayish  lustre.  The  young  and  wingless  indi- 
viduals are  at  first  bright  red,  changing  with  age  to  brown 
and  black,  and  are  alwavs  marked  with  a  white  band  across 
the  back.  It  is  a  mistake  tliat  these  insects  are  confined  to 
the  States  south  of  the  40th  degree ;  for  I  have  been  &vored 
with  them  by  Professor  Latlirop,  of  Beloit  College,  Wiscon- 
sin, and  by  Dr.  Ia'  Baron,  of  Geneva,  Illinoia.     The  latter 
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gentleman  had  no  difficulty  in  obtaining  a  sufficient  number 

without  going  out  of  his  own   garden.     The  eggs  of  the 

chinch-bug  are  laid  in  the  ground,  in  which  the  young  have 

been  fimnd,  in  great  abundance,  at  the  depth  of  an  inch  or 

more.     They  make  their  appearance  on  wheat  about  the 

middle  of  June,  and  may  be  seen  in  their  various  stages  of 

growth  on  all  kinds  of  grain,  on  com,  and  on  herds-grass, 

daring  the  whole  summer.     Some  of  them  continue  alive 

through  the  winter  in  their  places  of  concealment.     A  very 

good  account  of  these  destructive  bugs,  with  an  enlarged 

figure,  will  be  found  in  the  **  Prairie  Farmer,"  for  December, 

1845.    In  the  same  publication,  for  September,  1850,  there 

is  an  excellent  description  of  the   chinch-bug,  by  Dr.  Le 

Baron,  who,  not  being  aware  that  it  had  been  previously 

named  by  Mr.  Say,  called  it  Bhyparochromus  devastator. 

Daring  the  summer  of  1838,  and  particularly  in  the  early 

pwt  of  the  season,  which,  it  will  be  recollected,  was  very  dry, 

oar  gardens  and  fields  swarmed  with  immense  numbers  ot 

little  bugs,   that  attacked  almost  all   kinds   of  herbaceous 

P^ts.    My  attention  was  first  drawn  to  them   in   conse- 

9nence  of  the  injury  sustained  by  a  few  dahlias,  marigolds, 

•^ters,  and  balsams,  with  which  I  had  stocked  a  little  border 

••^Und  my  house.     In  the  garden  of  my  friends  the  Messrs. 

-tlovey,  at  Cambridge  Port,  I  observed,  about  the  same  time, 

^*^t  these  insects  were  committing  sad  havoc,  and  was  in- 

'orix^^  that  various  means  had  been  tried  to  destroy  or  expel 

^exn  without  effiect.     On  visiting  my  potato-patch  shortly 

**^i*wards,  I  found  the  insects  there  also  in  great  numbers  on 

^^^  vines ;  and,  firom  information  worthy  of  credit,  am  inclined 

l>elieve  that  these  insects  contributed,  quite  as  much  as 

^^  dry  weather  of  that  season,  to  diminish  tJie  produce  of  the 

^^^^to-fields  in  this  vicinity.     They  principally  attacked  the 

^^^i^,  terminal    shoots,  and    most  succulent  gfowing  parts 

^    "•Aese  and  other  herbaceous  plants,  puncturing  them  with 

^^^  beaks,  drawing  off  the  sap,  and,  from  the  effects  sub- 

^^IXiently  visible,  apparently  poisoning  the  parts   attacked. 
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These  shortly  afterwards  withered,  turned  Uaek,  and  in  a  few 
days  dried  up  ;  or  curled,  and  remained  permanently  stunted 
in  their  growth.  Early  in  the  morning  the  bugs  would  be 
found  buried  among  the  little  expanding  leaves  of  the  grow* 
ing  extremities  of  the  plants,  at  which  time  it  was  not  rerj 
difficult  to  catch  them  ;  but,  after  being  warmed  by  the  sun, 
they  became  exceedingly  active,  and,  on  the  approach  of  the 
fingers,  would  loose  tlieir  hold,  and  eidier  drop  suddenly 
or  fly  away.  Sometimes,  too,  when  on  the  stem  of  a  plant, 
they  would  dodge  round  to  the  otlier  side,  and  tlins  dude 
our  grasp.  In  July,  1851,  some  of  these  insects  were  sent 
to  me  by  a  gentleman,  who  brought  them  from  St  John- 
bury,  Vt.,  where  tliey  were  confidently  believed  to  be  the 
cause  of  the  potaUMroL 

Tliis  kind  of  bug  is  the  PhytocorU  lineolaris  ^  (Fig*  8o)i 
a  variety  of  which  was  first  described  and  figured  by 
de  Beauvoit>,  under  the  specific  name  above  given,  and 
doubtingly  referred  by  liim  to  the  genus  Careus ;  and  it 
subsequently  described  by  Mr.  Say,  who  called  it  Capmu 
oblineatus.  All  the  insects  belonging  to  the  genus  Phft^ 
cons*  (which  means  plant-bug)  are  found  on  plants,  and 
subsist  on  their  juices,  which  tliey  obtain  by  suction  tlurongb 
their  sharp  beaks.  They  arc  easily  distinguished  from  other 
bugs  by  the  following  cliaracters.  Eyelets  wanting;  antenns 
four-jointed,  with  the  first  and  second  joints  much  thicker 
tlian  the  last  two,  which  are  very  slender  and  threadlike ;  the 
head  short  and  triangular ;  the  body  oval,  flattened,  and  soft ; 
the  thorax  in  the  form  of  a  broad  triangle,  with  tlie  tip  of  the 
anterior  angle  cut  off,  and  the  broadest  side  applied  to  the 
base  of  the  wing-covers ;  the  latter,  when  folded,  cover  the 
whole  of  the  abdomen,  and  tlieir  thin  portions  have  only  one 

[  1  Dr.  HairiA  tni«4]u<>tcA  IWauvois  for  thi^  Phytocorit;  the  DAme  applM  hj  tktt 
author  i*  P.  Untari*^  nut  Untoltirit.  —  VliLKit.] 

*  Thi»  iM'w  lirenus,  or  hub-pM)u<,  wn*(  instituted  by  Fallon,  and  i»  not  noticed  by 
L:itrtMll<^  aii«l  I^|Hirto.  It  «litTer^  ttoin  Otjwii  chictly  in  having  a  Mnallrr  bcttJ. 
Aihl  tb«  tliomx  wider  behind,  and  narruwor  iMsfuru,  tbao  in  the  kller  sanna. 
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or  two  little  veins ;  the  legs  are  slender,  and  the  shanks  are 
bristled  with  little  points.  There  are,  in  Massachusetts,  a 
good  many  species  belonging  to  this  genus ;  but,  in  my  Cata- 
logue of  the  insects  of  this  Commonwealtli,  they  are  included 
among  the  species  of  C<xp9U9^  which,  indeed,  they  closely  re- 
semble. 

The  Fhjftocoris  lineolaris  (Fig.  85),  or  little-  ^'^'  ^ 

lined  plant-bug,  measures  one  fifth  of  an  inch, 
or  rather  more,  in  length.  It  is  an  exceed- 
ingly variable  species.  The  males  are  gen- 
erally much  darker  than  the  females,  being 
very  deep  livid  brown  or  almost  black  above.  The  head 
is  yellowish,  with  three  narrow  longitudinal  reddish  stripes ; 
the  first  joint  of  the  antennae,  the  terminal  half  of  the  sec- 
ond, and  the  last  two  joints  are  blackish ;  the  beak  is  more 
than  one  third  the  whole  length  of  the  body,  when  folded 
beneath  the  breast,  extends  to  the  middle  pair  of  legs,  and 
is  of  a  yellowish  color,  ringed  with  black ;  the  thorax,  or  that 
part  of  the  body  that  comes  immediately  behind  the  head,  is 
thickly  covered  with  punctures,  has  a  yellow  margin,  and  five 
longitudinal  yellow  lines  upon  it,  which  often  disappear  on  tlie 
back  part ;  the  scutel,  or  escutcheon,  a  small  triangular  piece 
behind  the  thorax,  and  interposed  between  the  bases  of  the 
wing-covers,  is  also  margined  with  yellow,  and  has  a  yellow 
spot  upon  it  in  the  form  of  the  letter  V,  which  is  often  imper- 
fect, so  that  only  three  small  yellow  spots  are  visible  in  the 
place  of  the  three  extremities  of  the  letter ;  the  thick  part  of 
the  wing-covers  is  brown,  with  the  outer  edge  and  the  longi- 
tudinal veins  sometimes  pale  or  yellowish,  and  behind  this 
thick  part  there  is  a  large  yellowish  spot,  on  the  posterior  tip 
of  which  is  a  small  black  point ;  the  thin  or  membranous  part 
of  the  wing-covers  is  shaded  with  dusky  clouds ;  the  under 
side  of  the  body  is  marked  with  a  yellowish  line  or  a  longitu- 
dinal series  of  yellow  spots  on  each  side  of  the  middle ;  the 
legs  are  dirty  brownish  yellow,  the  tliighs  blackish  at  base, 
and  with  two  black  rings  near  the  tip,  and  the  exti*emities  of 
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the  feet  are  blackish.     The  females  are  most  often  of  a  pale 
olive-green,  or  of  a  dirty  greenish-yellow  color ;  the  tliormx 
spotted  and  more  or  less  distinctly  striped  with  black,  and  the 
thick  part  of  the  wing-covers  also  variegated  with  dusky  or 
brownish  lines  and  clouds.     In  both  sexes,  however,  the  yel- 
low V,  or  the  three  spots  on  the  thorax,  and  the  large  yellow 
spot  tipped  with  black  on  the  wing-covers,  are  conspicaoui 
characters,  wliich  readily  aftbrd  the  means  of  identifying  the 
species.    I  have  taken  this  insect  in  the  spring,  as  early  as  the 
20th  of  April,  and  in  the  autumn,  as  late  as  the  middle  of 
October ;  from  which  I  infer  tliat  it  passes  the  winter  in  the 
perfect  state  in  some  place  of  security.     It  is  most  abundant 
during  the  months  of  June  and  July.     Specimens  have  been 
sent  to  me  from   Maine,  New  York,  North  Carolina,  and 
Alabama,  and  Mr.  Say  records  its  occurrence  in   Pennsyl- 
vania, Indiana,  the  Northwest  Territory,  and   Missouri.    It 
seems,  therefore,  to  be  very  generally  diiiused  tlu*oaghoQt 
the  Union. 

The  history  of  this  species  is  yet  imperfect.    We  know  not 
where  and  when  the  eggs  are  laid ;  the  young  have  not  been 
ol)served ;  and  the  insects,  during  tlie  early  periods  of  tlieir 
existence,  have  escaped  notice,  and  are  only  known  to  as 
after  they  have  completed  their  final  transformations.     It  is 
ix>ssible  that  further  information  upon  the  history  of  these  in- 
sects may  afford  some  aid  in  devising  proper  remedies  against 
their  ravages.     U|)on  a  limited  scale,  as  on  plants  growing  in 
our  gjirdens,  may  be  tried  the  effect  of  sprinkling  them  with 
alkaline  solutions,  such  as  strong  soap-suds,  or  potash-water, 
or  with  decoctions  of  tobacco  and  of  walnut-leaves,   or  of 
dusting  the  plants  with  air-slacked  hme  or  sulphur.     But  in 
field  husbimdry  such  applications  would  be  impracticable.     I 
am  inclined  to  l)elieve  that  nothing  will  prove  so  effectiial  as 
thorough  irrig:ition,  or  copious  and  fre<pient  showers  of  rain, 
which  will  bring  forward  the  plants  with  such  rapidity,  that 
they  will  s(K>n  IxH'ome  so  strong  and  vigorous  as  to  withstand 
the  attsicks  of  these  little  bugs.     The  gn^t  increase  of  these 
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and  other  noxious  insects  may  fairly  be  attributed  to  the 
exterminating  war  which  has  wantonly  been  waged  upon 
our  insect-eating  birds,  and  we  may  expect  the  evil  to  in- 
crease unless  these  little  friends  of  the  farmer  are  protected, 
or  lefl  undisturbed  to  multiply,  and  follow  tlieir  natural 
habits.  Meanwhile,  some  advantage  may  be  derived  from 
encouraging  the  breed  of  our  domestic  fowls.  A  flock  of 
young  chickens  or  turkeys,  if  suffered  to  go  at  large  in  a 
garden,  while  the  mother  is  confined  within  their  sight  and 
hearing,  under  a  suitable  crate  or  cage,  will  devour  great 
numbers  of  destructive  insects ;  and  our  farmers  should  be 
urged  to  pay  more  attention  than  heretofore  to  the  rearing 
of  chickens,  young  turkeys,  and  ducks,  with  a  view  to  tlie 
benefits  to  be  derived  from  their  destruction  of  insects. 

II.     HARVEST-FLIES,  &c    (Hemiptera  Homoptera.) 

By  many  entomologists  this  division  is  raised  to  the  rank 
of  a  separate  order,  under  the  name  of  Homoptera  ;  but 
the  insects  arranged  in  it  are,  as  already  stated,  much  more 
like  the  true  Hemiptera,  or  bugs,  than  they  are  to  the  in- 
sects in  any  other  order,  which  shows  the  propriety  of  keeping 
these  two  divisions  together,  and  that  separately  they  hold 
only  a  subordinate  importance  compared  with  other  orders. 

The  insects  belonging  to  this  division  are  divided  by  nat- 
uralists into  three  large  groups,  or  tribes. 

1.  Harvest-flies,  or  Cicadians  (CiCADADiE) ;  having  short 
antennae,  which  are  awl-shaped  or  tipped  with  a  little  bris- 
tle; wings  and  wing-covers,  in  both  sexes,  inclined  at  the 
sides  of  die  body ;  three  joints  to  their  feet ;  firm  and  hard 
skins ;  and  in  which  the  females  have  a  piercer,  lodged  in 
a  furrow  beneath  the  extremity  of  the  body. 

2.  Plant-lice  (APHEDEDiE)  ;  having  antennae  longer  than 
the  head,  and  threadlike  or  tapering  from  the  root  to  the 
end  ;  wing-covers  and  wings  frequently  wanting  in  the 
females  ;  feet  two-jointed  ;  the  body  very  soft,  generally  fur- 
nished with  two  little  tubercles  at  the  end  ;  no  piercer  in  the 
females. 
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3.  Bark-lice  (Coccid^e)  ;  having  threadlike  or  ta]>ering 
antenna3,  longer  than  the  head  ;  tlie  males  alone  providi'd 
with  wings,  which  lie  horizontally  on  the  top  of  the  bock ; 
no  beak  in  this  sex ;  females  wingless,  but  furnished  with 
beaks ;  the  feet  with  only  one  joint,  terminated  by  a  single 
claw  ;  skins  tolerably  firm  and  hard ;  two  slender  tlireads  at 
the  extremity  of  the  body  ;  no  piercer  in  the  females. 

1.   Harvest-flies.     {Cicadad4B,) 

The  most  remarkable  insects  in  this  group  are  those  to 
which  naturalists  now  apply  the  name  of  Cicada.     They  are 
readily  distinguished  by  their  broad  heads,  the  large  and 
very  convex  eyes  on  each  side,  and  the  three  eyelets  on 
the  crown  ;  by  the  transparent  and  veined  wing-covers  and 
wings  ;  and  by  the  elevation  on  the  back  part  of  the  thora 
in  tlie  form  of  the  letter  X.     The  males  have  a  peculiar 
organization,  which  enables  them  to  emit  an  excessively  loud 
buzzing  kind  of  sound,  which,  in  some  species,  may  be  heard 
at  the  distance  of  a  mile  ;  and  the  females  are  furnished  with 
a  curiously  contrived  piercer,  for  perforating  the  limbs  of 
trees,  in  which  they  place  their  eggs.     Widiout  attempting 
a  detailed  description  of  the  complicated  mechanism  of  thes9 
parts,  which  could  only  be   made  intelligible  by  means 
figures,    I   shall   merely  give  a   brief  and   general  account' 
of  them,  which  may  suffice  for  the  present  occasion.     The 
musical  instruments  of  the  male  consist  of  a  pair  of  kettle- 
drums, one  on  each  side  of  the  body,  and  these,   in    the 
seventeen-year  Cicada  (or  locust  as  it  is  generally  but  im- 
j)n)perly  called  in  America),  are  plainly   to   be   seen  just 
Ix'hind   the    wings.      These   drums   are   formed  of  convex 
pieces  of  parchment,  gathered  into  numerous  fine  plaits,  and, 
in  tlie  s})ecies  alx>ve  named,  are  lodged  in  cavities  on  the 
sides  of  the  IxKly  l)ehind  the  thorax.     They  are  not  played 
upon  with  sticks,  but  by  muscles  t>r  conls  fastened  to  the 
inside   of  the   drums.      When  these  miLsdes  contract  and 
relax,  wliich  they  do  with  great  rapidity,  the  drum-heads 
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jitc  J^temately  tightened  and  loosened,  recovering  their  nat- 
ural convexity  by  their  own  elasticity.  The  effect  of  this 
T^V^d  alternate  tension  and  relaxation  is  the  production  of  a 
nttling  sound,  like  that  caused  by  a  succession  of  quick 
pressures  upon  a  slightly  convex  and  elastic  piece  of  tin 
plate.  Certain  cavities  withm  the  body  of  the  insect,  which 
may  be  seen  on  raising  two  large  valves  beneath  the  belly, 
and  which  are  separated  firom  each  other  by  thin  partitions 
having  the  transparency  and  brilliancy  of  mica,  or  of  thin 
and  highly  polished  glass,  tend  to  increase  the  vibrations  of 
the  sounds,  and  add  greatly  to  their  intensity.  In  most  of 
oor  species  of  Cicada  the  drums  are  not  visible  on  the  out- 
side of  the  body,  but  are  covered  by  convex  triangular 
pieces  on  each  side  of  the  first  ring  behind  the  thorax,  which 
must  be  cut  away  in  order  to  expose  them.  On  raising  the 
large  valves  of  the  beUy,  however,  there  is  seen,  close  to 
each  side  of  the  body,  a  little  opening,  like  a  pocket,  in 
which  the  drum  is  lodged,  and  from  which  the  sound  issues 
when  the  insect  opens  the  valves.  The  hinder  extremity 
rfthe  body  of  the  female  is  conical,  and  the  under  side 
has  a  longitudinal  channel  for  the  reception  of  the  piercer, 
which  is  furtliermore  protected  by  four  short  grooved  pieces 
fixed  in  the  sides  of  the  channel.  The  piercer  itself  consists 
rf  three  parts  in  close  contact  with  each  other ;  namely,  two 
Ottter  ones  grooved  on  the  inside  and  enlarged  at  the  tips, 
*^hich  externally  are  beset  with  small  teeth  like  a  saw,  and  a 
^tnJ,  spear-pointed  borer,  which  plays  between  the  other 
^0.  Thus  this  instrument  has  the  power  and  does  the  work 
"oth  of  an  awl  and  of  a  double-edged  saw,  or  rather  of  two 
*<7-hole  saws  cutting  opposite  to  each  other.  No  species  of 
Oiftufa  possesses  the  power  of  leaping.  The  legs  are  ratlier 
*hort,  and  the  anterior  thighs  are  armed  beneath  with  two 
stont  spines. 

The  duration  of  life  in  winged  insects  is  comparatively 
^ery  short,  seldom  exceeding  two  or  three  weeks  in  extent, 
^  in  many  is  limited  to  the  same  number  of  days  or  hours. 
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To  increase  and  multiply  is  tlieir  principal  business  in  diii 
period  of  their  existence,  if  not  the  only  one,  and  the  natuiil 
term  of  tlieir  life  ends  when  this  is  accomplished.     In  their 
previous  states,  however,  thej  often  pass  a  much  longer  time, 
the  length  of  which  depends,  in  great  measure,  upon  the 
nature  and  abundance  of  their  food.     Thus  maggots,  whieh 
sul)8ist  u{>on  decaying  animal  or  vegetable  matter,  come  moie 
quickly  to  their  growth  than  caterpillars  and  other  insectt 
which  devour  living  plants;  the   former  are  appointed  lo 
remove  an  offensive  nuisance,  and  do  tlieir  work  quickly; 
tlie  latter  have  a  longer  time  assigned  to  them,  corresponding 
ui  some  degree  to  the  progress  or  continuance  of  y^etatioo. 
The  facilities  afforded  for  obtaining  food  influence  the  dura- 
tion of  life ;  hence  those  grubs  that  live  in  the  solid  tnmb 
of  perennial  trees,  which  they  are  obliged  to  perforate  in 
order  to  obtain  nourishment,  are  longer  lived  than  those  that 
devour  the  tender  parts  of  leaves  and  fruits,  which  last  only 
for  a  season,  and  require  no  laborious  efforts  to  be  prepared 
for  fixxl.     The  harvest-flies  continue  only  a  few  weeks  after 
their  final  transformation,  and  their  only  nourishment  consists 
of  vegetable  juices,  which  they  obtain  by  piercing  the  bark 
and  leaves  of  plants  with  their  beaks  ;  and  during  tliis  period 
they  lay  their  eggs,  and  then  perish.     They  are,  howerer, 
amply  compensated   for  the   shortness   of  tlieir  life  in  the 
winged  state  by  the  length  of  their  previous  existence,  during 
which  they  are  wingless  and  grub-like  in  form,  and  Kve 
under  ground,  where  they  obtain  their  food  only  by  mudi 
lal)or  in  ])erforating  the  soil  among  the  roots  of  plants,  the 
juices  of  which  they  imbibe  by  suction.     To  meet  the  diffi- 
culties of  their  situation  and  the  precarious  supply  of  their 
food,  for   which  they  have  to  grope  in  the   dark   in   their 
subtemmean    retreats,   a   remarkable   longevity   is   assigned 
to  them ;  and  one  species  has  obtained  the  name  of  Cieadd 
septendecim^  on  account  of  its  life  being  protracted  to  the 
peri(Kl  of  seventeen  years. 

This  insect  has  been  observeil  in  tlie  southeastern  ports  of 
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Uissachosetts,  and  in  the  valley  of  the  Connecticut  River,  as 
far  north  at  least  as  Hadlej ;  but  does  not  seem  to  have  ex- 
tended to  other  parts  of  the  State.  The  earliest  account  that 
we  have  of  it  is  contained  in  Morton's  "  Memorial,"  wherein 
it  is  stated  that  *^  there  was  a  nmnerous  company  of  flies, 
wbich  were  like  for  bigness  unto  wasps  or  bumblebees," 
which  appeared  in  Plymouth  in  the  spring  of  1633.  "  They 
cune  out  of  Httle  holes  in  the  ground,  and  did  eat  up  the 
green  things,  and  made  such  a  constant  yelling  noise  as  made 
the  woods  ring  of  them,  and  ready  to  deafen  the  hearers." 
Judge  Davis,  in  the  Appendix  to  his  edition  of  Secretary 
Morton's  ^^  Memorial,"  states  that  these  insects  appeared  in 
Plymouth,  Sandwich,  and  Falmouth,  in  tlie  year  1804 ;  but, 
if  the  exact  period  of  seventeen  years  had  been  observed, 
thejr  should  have  returned  in  1803.  Circumstances  may 
occasionally  retard  or  accelerate  their  progress  to  maturi^, 
hut  the  usual  interval  is  certainly  seventeen  years,  accord- 
ing to  the  observations  and  testimony  of  many  persons  of 
ondoabted  veracity.  Their  occurrence  in  large  swarms  at 
long  mtervals,  like  that  of  the  migratory  locusts  of  the  East, 
probably  suggested  the  name  of  locusts,  which  has  commonly 
been  applied  to  them  in  this  country.  The  following  extract 
from  a  letter  *  firom  the  late  Rev.  Ezra  Shaw  Goodwin,  of 
Sandwich,  contains  some  interesting  particulars  wliich  this 
gendeman  had  the  kindness  to  communicate  to  me. 

**I  have  not  been  unmindful  of  wliat  you  said  to  me  re- 
specting the  locust  insects,  nor  of  the  promise  I  made  you 
*ith  respect  to  them.     They  appeared  in  this  town  in  the 
Jttr  1821,  in  the  middle  of  June.     Their  last  previous  ap- 
pearance was  in  1804,  and  their  last,  previous  to  that,  was 
ffl  1787.     I  ascertained  these  periods  from  the  statements 
of  individuals,   who   remembered    that    it   was    locust-year 
when  this  or  that  event  occurred ;  as,  when  this  one  was 
married,  or  that  one's  eldest  son  was  bom;  events,  the  date 
rf  which  the  husband  or  the  parent  would  not  be  very  likely 

•  Dated  October  19,  1832. 
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to  forget.  The  remembrance  of  all,  though  fixed  by  difier- 
ent  events,  concurred  in  establishing  the  same  years  for  the 
appearance  of  the  locusts. 

^^  I  first  took  notice  of  them  in  1821,  on  the  17th  of  June, 
from  their  noise.     They  appeared  chiefly  in  tlie  forests,  or 
in  tliickets  of  forest-trees,  principally  oak.     Their  nearest 
distance  from  my  dwelling  cannot  be  far  from  a  mile;  yet, 
at  a  still  hour,  their  music  was  distinctly  heard  there.     On 
going  to  visit  them,  I  found  the  oak-trees  and  bushes  swam- 
ing  with  them  in  a  winged  state.     They  came  up  out  of  the 
ground  a  creeping  insect.     Very  soon  after  diey  had  tr^ 
rived  on  the  surface  of  tlie  earth,  tlie  skin,  or  rather  the 
shell  of  the  insect,  burst  upon  the  back,  and  the  winged 
insect  came  forth,  leaving  the  skin  or  shell  upon  the  earth, 
in  a  {)erfect  form,  and  uninjured,  saving  at  the  rupture  on 
the  back ;  sho^ving  an  entire  withdrawing  of  the  living  ani- 
mal, as  much  so  as  does  the  snake's  skin  after  he  has  lef^  it 
Thus  these  skins  lay  in  immense  numbers  under  the  treei, 
entirely  empty,  and  perfect  in  shape.     The  winged  insecti 
did  not,  so  far  as  I  could  ascertain,  eat  anything.     Motion 
and  propagation  appeared  to  be  the  whole  object  of  their 
existence.     They  continued  about  four  or  five  weeks,  and 
then  died."     Previous  to  this  event  "  the  females  laid  their 
eggs  in  the  tender  parts  of  oak  branches,  near  the  extremi- 
ties,   making   a   longitudinal    furrow,    and    de])ositing  rows 
of  eggs  therein  (Fig.  8G).      They  then  sawed  die  branch 
jMirtly  off  below  the  eggs,  so  that  the  wind  could  twist  off 
the  extreme  part  containing  die  eggs,  and  let  it  fall  to  the 
ground.      In   this  way  they  injured  die  trees  extensively. 
The  forest  had  a  gloomy  appearance  from  the  number  of 
these   extremities   {Kirtially  twisted   off,   and   hanging,  with 
their  dead  leaver,  ready  to  fall.     In  a  few  weeks  thev  were 
nearly  all  separati^d  from  the  trees,  and  carried  their  vitd 
burdens  to  the  earth,  which  was,  certainly,  well  seeded  for 
a  harvest  in  1838.     I  know  of  no  other  damage  which  they 
did I  believe  the  locusts  appear  in  different  places,  in 
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■nt  ycArs.  and  understand  that  the  locust-yL-ar,  in  some 
not   far  distant, 
I  different  from  their  "'  *> 

r  in  this  town." 
I  This  letter  was  ac- 
mpaniedhy  specimens 
r  the  insects,  in  their 
rious  status,  obtained 
1  preeervod  by  Mr. 
ixlwin. 
f  The  writer  of  an  ar- 
(he  "  Boston 
le  "  for  Kovem- 
.1784.  ohscn.-e8  that 
.  Morton  must  have 
a  mistsken  as  to  these 
I  saying  that 
t  np  the  green 
JPirluch  from  the 
•ecf  their  mouths 
B  now  know  could  not 
tlio  ease, 
This  writer  also  records 
tliB  appearance  of  these  insects  in  1784,  nn<I  tlie  place  of 
V»  residen<Te,  in  wliich  this  occurred,  is  believed  to  have 
Imwi  in  the  County  of  Bristol ;  whicli  coincide  with  the 
fwiiark  made  by  Mr.  ftootlwin.  tliat  in  different  places  they 
api*ar  in  different  years.  This  remark  is  furthennorc  con- 
firmed  by  the  observations  of  various  persons*  who  have 

*  Amrnif  Uie  lalhonlida  wliich  1  have  ranmlMd  u[iDn  the  binWtj  of  the  toren- 
""^yatf  Cicada,  mnjr  be  mentioned  llie  Rev.  Anclrew  Snnilvl,  of  PhihuJelphin, 
_**  >tiBnel  of  whine  RCROimt  I*  glreo  io  the  41]i  id],  of  UlWhill  and  Milter'* 
••>li™i  Bepoaitiiry,"  p.  Tli  the  "  Colnmtiian  Magniioe,"  VoL  I.,  page)  SO  and 
'"l  Ur.  UoaH  Barti-ain'i  netount  in  Itediley's  "  Annual  Begiiler"  for  1787, 
! '**9;  Dr.  Mcllurtrie,  in  the  Blli  ral.  of  the  "  EnuTclopicdia  AmoricaiiH,"  p.  4); 
r  ^-  1*.  niUnrtii't  liitcrcHliDg  account  in  the  lOlh  vdL  of  SiUlmui'i  "  Amerienn 
tl  of  Scianee,"  [>.  sa7;  and  a  pamphlet  ciiliUed  "Sote«  on  Uis  Locnita," 
~'Ji  vhloh  I  haT*  been  ravoroi  bjr  the  autlior,  Profeswr  Natiuuiid  Potter, 
27 
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published  accounts  of  the  occurrence  of  these  insects  in  the 
Middle,  Southern,  and  Western  States,  where,  at  regular  in- 
tervals of  seventeen  years,  varying  according  to  the  locality, 
they  arc  seen  even  in  greater  abundance  than  in  Massachu- 
setts. The  following  dates  and  places  of  their  ascent  are 
given  in  Professor  Potter's  "Notes  on  tlie  Locusta  deGCO 
Septima "  ( Cicada  septendecirn) :  Maryland,  1749,  176d, 
1783,  1800,  1817, 1834 ;  South  Carolina  and  Georgia,  1817, 
1834 ;  Middlesex  County,  New  Jersey,  1826 ;  Liouisiana, 
1829;  GallipoHs,  Ohio,  1821,  and  Muskingum,  1829;  wwt- 
em  parts  of  Pennsylvania,  1832 ;  Fall  River,  Massachusetts, 
1834.  To  these  may  be  added  from  other  sources,  Penn- 
sylvania, 1715,  1766,  1783,  1800,  1817 ;  •  Marietta,  Ohio, 
1795,  1812 ;  PlymouUi,  1633, 1804 ;  Sandwich,  1787,  ISW, 
1821 ;  Hadlcy,  1818 ;  Westfield,  1835 ;  North  Haven,  Cwuu, 
1724,  1741,  1758,  1792,  1809,  1826,  1843 ;  Genesee  Coun- 
ty, New  York,  1832;  Martha's  Vineyard,  1838.  From 
information  derived  from  various  sources  it  appears  that  thii 
s|>ecies  is  widely  spread  over  the  country,  with  the  exceptioQ 
only  of  the  northern  parts  of  New  England ;  and  that  it 
may  be  seen  in  some  portion  of  the  United  States  almoBt 
every  year ;  and,  although  certain  disturbing  causes  mtj 
occjLsionally  accelerate  or  retard  the  return  of  indii'idank, 
or  even  of  an  entire  swarm,  in  any  one  place,  yet  the  lineil 
descendants  of  one  particular  family  or  swarm  will  ordina- 
rily come  forth  only  once  in  seventeen  years,  while  those 
of  other  swarms  may  appear,  aftiT  wpially  regular  intervals, 
in  the  intervening  {KjricKl,  in  other  places. 

of  ll:iltiinorc.  This  lust  work  is  exclusively  dovotdl  to  the  hidtorj  of  tbU  intact. 
1111(1  hiLH  utfonlfil  tiie  iiiucli  Talimble  iiifurnmtion.  Fnmi  the*c  various  fooirc*  I 
liuvc  KoK'ctcil  the  principal  fucti*  which  follow.  Mr.  Colliii^*s  **  Otw«r\*mtkii»  oa 
the  ("icadn  of  North  Americn,"  puhlinhe^l  in  the  ^*  Phil<»9(ophical  Traiinactiotu '*  of 
I^>n<loii,  Vol.  LIV.  p.  t>5,  with  a  plute,  prnhuhly  ri'fer  to  the  ^evente•l]->Tear  CicA- 
(l:i.  hut  the  iii«ect>  fijniriMl  ure  not  the  &utne,  ami  M'cm  to  l>c  tho  (Xcada  prmmtm 
of  Mr.  S:iv. 

•  A  writer  in  the  "  Unite*!  State-*  (inzette  "  riH-vinh  tho  appnmuico  of  tbc*r 
iiiMM'ts  in  p-eat  nuniher.  in  iiennantuwn,  IVnusylvania,  <m  tk€  S&lft  of  Jl/if,  at 
four  Kuccc»»ivo  |K'ri(Mi<». 
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The  seventeen-year  Cicada  (^Cicada  septendecim  of  Lin- 
naeus), (Plate  III.  Fig.  7,)  in  the  winged  state,  is  of  a 
black  color,  with  transparent  wings  and  wing-covers,  the 
thick  anterior  edge  and  larger  veins  of  which  are  orange-red, 
and  near  the  tips  of  the  latter  there  is  a  dusky  zigzag  line 
in  the  form  of  the  letter  W ;  the  eyes  when  living  are  also 
red ;  the  rings  of  the  body  are  edged  with  dull  orange ; 
and  the  legs  are  of  the  same  color.  The  wings  expand 
fix>m  2i  to  8^  inches. 

In  those  parts  of  Massachusetts  which  are  subject  to  the 
visitation  of  this  Cicada,  it  may  be  seen  in  forests  of  oak 
about  tlie  middle  of  June.  Here  such  immense  niunbers 
are  sometimes  congregated,  as  to  bend  and  even  break  down 
the  limbs  of  the  trees  by  their  weight,  and  the  woods  re- 
sound with  the  din  of  their  discordant  drums  from  morning 
to  evening.  After  pairing,  the  females  proceed  to  prepare 
a  nest  for  the  reception  of  their  eggs.  They  select,  for  this 
purpose,  branches  of  a  moderate  size,  which  they  clasp  on 
both  sides  with  their  legs,  and  then,  bending  down  the  piercer 
at  an  angle  of  about  forty-five  degrees,  they  repeatedly  thrust 
it  obliquely  into  the  bark  and  wood  in  the  direction  of  the 
fibres,  at  the  same  time  putting  in  motion  the  lateral  saws, 
and  in  this  way  detach  little  splinters  of  the  wood  at  one 
end,  so  as  to  form  a  kind  of  fibrous  lid  or  cover  to  the 
perforation.  The  hole  is  bored  obliquely  to  the  pith,  and 
is  gradually  enlarged  by  a  repetition  of  the  same  operation, 
till  a  longitudinal  fissure  is  formed  of  sufficient  extent  to 
receive  from  ten  to  twenty  eggs.  The  side-pieces  of  the 
piercer  serve  as  a  groove  to  convey  the  eggs  into  the  nest, 
where  they  are  deposited  in  pairs,  side  by  side,  but  separated 
firom  each  other  by  a  portion  of  woody  fibre,  and  they  are 
implanted  into  the  limb  somewhat  obliquely,  so  tliat  one  end 
points  upwards.  When  two  eggs  have  been  thus  placed, 
the  insect  withdraws  the  piercer  for  a  moment,  and  then 
inserts  it  again  and  drops  two  more  eggs  in  a  line  with  tlie 
first,  and  repeats  the  operation  till  she  has  filled  the  fissure 


i 

ling 
I  in 


from  one  end  to  tlie  other,  upon  which  she  removea  to  a 
little  distance,  and  begins  to  make  another  nest  to  contaiQ 
two  more  rows  of  eggi.  She  is  about  fiftetsi 
preparing  a  single  nest  and  filling  it  with  eggs ;  but  it  | 
not  unusual  for  her  to  make  fifteen  or  twenty  fissures  in  tl 
same  limb ;  and  one  observer  counted  fif^  nests  extending 
along  in  a  line,  each  containing  litteen  or  twenty  ^gs  in 
two  rows,  and  all  of  tht-m  apparently  the  work  of  om-  i 
sect,*  After  one  limb  is  thus  sufficiently  stocked,  tiie  Cici 
goes  to  another,  and  passes  from  hmb  to  limb  and  from  ti 
to  tree,  till  her  store,  which  consists  of  four  or  five  hundi 
eggs,  is  exiiausted.  At  length  she  becomes  so  weak  by  her 
incessant  labors  to  provide  for  a  succession  of  her  kind,  as 
to  falter  and  fell  in  attempting  to  fly,  and  soon  dies, 

Aitliougli  tlie  Cicadas  abound  most  upon  the  oak.  tlipv 
resort  occasionally  to  other  forest-trees,  and  oven  to  sbnilK. 
when  impelled  by  the  necessity  for  depositing  tlieir  egi^  ami 
not  unfrequently  commit  thom  to  fruit-trees,  when  the  latter 
are  in  tlieir  vicinity.  Indeed  there  seem  to  be  no  trees  or 
shrubs  that  are  exempted  from  tlieir  attacks,  except  thofle  rf 
the  pine  and  fir  tribes,  and  of  these  even  the  white  cedar  » 
sometimes  invaded  by  thorn.  The  punctured  Hmbs  langniili 
and  die  soon  after  the  eggs  which  are  placed  in  tliem  an 
hatched ;  they  are  broken  by  the  winds  or  by  their  own 
weight,  and  either  remain  hanging  by  the  bark  alone,  or  &11 
with  their  withered  foliage  to  the  ground.  In  tins  my 
orchards  have  suffered  severely  in  consequence  of  the  in- 
jurious punctures  of  these  insects. 

The  eggs  are  one  twelfth  of  an  inch  long,  and  one  slv 
teentii  of  an  inch  through  the  middle,  but  taper  at  eacli 
end  to  an  obtuse  point,  and  are  of  a  pearl-white  color.  Tlii^ 
shell  is  so  thin  and  delicate  that  the  form  of  the  included 
insect  can  be  seen  before  the  egg  is  hatched,  which  occun, 
according  to  Dr.  Potter,  in  fifty-two  days  after  it  is  laid,  but 
:i  Uowniiig's   Ilorliualnirbl,  Vol  HI.  p.  Xii. 
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Miss  Morris  says  in  forty-two  days,  and  other  persons  say  in 

fourteen  days. 

The  yoong  insect  when  it  bursts  the  shell  is  one  sixteenth 
of  an  inch  long,  and  is  of  a  yellowish-white  color,  except  the 
eyes  and  the  claws  of  the  fore  legs,  which  are  reddish ;  and 
it  is  covered  with  little  hairs.  In  form  it  is  somewhat  grub- 
like,  being  longer  in  proportion  than  the  parent  insect,  and  is 
fiimished  with  six  legs,  the  first  pair  of  which  are  very  large, 
shaped  almost  like  lobster-claws,  and  armed  with  strong 
spines  beneath.  On  the  shoulders  are  little  prominences  in 
tke  place  of  wings ;  and  under  the  breast  is  a  long  beak  for 
suction.  These -little  creatures  when  liberated  from  the  shell 
Me  veiy  lively,  and  their  movements  are  nearly  as  quick  as 
those  of  ants.  After  a  few  moments  their  instincts  prompt 
them  to  get  to  the  ground,  but  in  order  to  reach  it  they  do 
^ot  descend  the  body  of  the  tree,  neither  do  they  cast  off 
themselves  precipitately  ;  but,  running  to  the  side  of  the  limb, 
*hey  deliberately  loosen  their  hold,  and  fall  to  the  earth.  It 
s^ems,  then,  that  they  are  not  borne  to  the  ground  in  the 
^Sg  state  by  the  limbs  in  which  their  nests  are  contained,  but 
spontaneously  make  the  perilous  descent,  immediately  after 
Aey  are  hatched,  without  any  clew,  like  that  of  the  canker- 
^orm,  to  carry  them  in  safety  tlirough  the  air  and  break 
"^  force  of  their  fall.  The  instinct  which  impels  them 
^us  fearlessly  to  precipitate  themselves  fi-om  tlie  trees,  fi-om 
heights  of  which  they  can  have  formed  no  conception,  with- 
^t  any  experience  or  knowledge  of  the  result  of  their  adven- 
*wt>us  leap,  is  stiU  more  remarkable  than  that  which  carries 
^®  goshng  to  .the  water  as  soon  as  it  is  hatched.  In  those 
■*^ons  that  are  tlie  result  of  foresight,  of  memory,  or  of 
^^perience,  animals  are  controlled  by  their  own  reason,  as 
^  those  to  which  they  are  led  by  the  use  of  their  ordinary 
^'^ses,  or  by  the  indulgence  of  their  common  appetites,  they 
™^y  be  said  to  be  governed  by  the  laws  of  their  organization  ; 
^^  in  such  as  arise  ft*om  special  and  extraordinary  instincts, 
^^    See   the   most  striking   proofs   of  that  creative  wisdom 
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which  huA  implanted  in  Uicm  an  tineiTin<;  fniidi>,  i« 
son.  tho  senses,  and  tlii^  appetites  would  fail  to  dir 
The  manner  of  the  youn;;  Cicadas'  duscent,  so  diSa 
that  of  other  insects,  and  seeming  to  rerjuire  a  s\ 
Htiiii-t  to  this  end,  would  bo  eonsidcred  incredible, 
if  it  had  not  been  ascertitined  and  repeatedly  coof 
persons  who  liavc  witnessed  tlie  proeeedlng.  On 
the  ftround  the  insects  immediately  bury  themadv 
soil,  burrowing  by  means  of  their  broad  and  strong 
whieh,  like  thoHe  of  the  mole,  ore  admirably  ad^ptet 
•ring.     In  their  descent  into  tJio  eartli  they  seem  to  1 


roots  of  plonu,  mill  art*  subst-qnently  found  attacba 
which  nro  most  tcniler  and  sueeulent,  perforating  I 
their  lK*aks,  and  tlius  imbibing  the  vegetable  juic 
constitute  their  sole  nourishment.     (Fig.  87.) 

Miss  Margurvtta  H.  Morris,  who  sttributes  the  < 
thu  {>ear-tn-c  and  tliu  failure  of  its  fniita  to  deprod 
the  young  Cicadas  on  its  roots,  has  given  intctvsting 
of  her  observations  upon  tlieso  insects.  On  renu 
eartlt  Irom  "  a  pear-tree  that  had  been  declining;  I 
witliout  any  apparent  cause,"  she  "  found  tlie  Ian 
Cicada  in  countless  numbers  clinging  to  the  roots  ol 
witli  llicir  suckers  piercing  the  bark,  and  so  deep  m 
phtcvd,  tliat  they  remained  hanging  for  half  an  li 
Win^  reuiuvud  from  the  eurtli.     From  a  b 


trom  antq^^j 
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and  about  an  inch  in  diameter,  she  gathered  twenty-three 
lanrsB ;  they  were  of  various  sizes,  from  a  quarter  of  an  inch 
to  an  inch  in  length.  They  were  on  all  the  roots  that  grew 
deeper  than  six  inches  below  the  smface.  The  roots  were 
unhealthy,  and  bore  the  appearance  of  external  injury  from 
nnall  ponctores.  On  removing  the  outer  coat  of  bark,  tliis 
appearance  increased,  leaving  no  doubt  as  to  the  cause  of  the 
(fceaae."* 

The  grubs  do  not  appear  ordinarily  to  descend  very  deeply 
into  the  ground,  but  remain  where  roots  are  most  abundant ; 
and  it  is  probable  that  the  accounts  of  their  having  been  dis- 
covered ten  or  twelve  feet  from  the  top  of  the  groimd  have 
^^^en  founded  on  some  mistake,  or  the  occurrence  of  the 
MJsocts  at  such  a  depth  may  have  been  the  result  of  accident. 
The  only  alteration  to  which  the  insects  are  subject,  during 
th^     long  period   of  their  subterranean   confinement,  is  an 
iDci-ease  of  size,  and  the  more  complete  development  of  the 
roox'  small  scale-like  prominences  on  their  backs,  which  rep- 
i^sont  and  actually  contain  their  ftiture  wings. 

■As  the  time  of  their  transformation  approaches,  they  grad- 
nally  ascend  towards  the  surface,  making  in  their  progress 
cylindrical  passages,  oftentimes  very  circuitous,  and  seldom 
WMtctly  perpendicular,  the  sides  of  which,  according  to  Dr. 
Potter,  are  firmly  cemented  and  varnished  so  as  to  be  water- 
proof.   These  burrows  are  about  five  eighths  of  an  inch  in 
iiameter,  are  filled  below  with  earthy  matter  removed  by  the 
uisect  in  its  progress,  and  can  bo  traced  by  the  color  and 
compactness  of  their  contents  to  the  depth  of  from  one  to  two 
fe^  according  to  the  nature  of  tlie  soil ;  but  the  upper  por- 
tion to  the  extent  of  six  or  eight  inches  is  empty,  and  serves 
**  *  habitation  for  the  insect  till  the  period  for  its  exit  arrives. 
"^^  it  remains  during  several  days,  ascending  to  the  top  of 
^"®  hole  in  fine  weather  for  the  benefit  of  the  warmth  and 
^  ^ir,  and  occasionally  peeping  forth,  apparently  to  recon- 

j^*  i^Dceedings  of  the  Academy  of  Natural  Sciences,  Philadelphia,  Nov.  and 
^  1846;  and  Downing's  Horticulturist,  Vol.  U.  p.  16,  July,  1847. 
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noitre,  but  descending  again  on  tlie  occurrence  of  cold  or  wet 
weather. 

During  their  temporary  residence  in  these  barrows  netr 
the  surface,  the  Cicada  grubs,  or  more  properly  pupse,  tar 
such  they  are  to  be  considered  at  this  |)eriod,  though  tber 
still  retain  something  of  a  grub-Uke  form,  acquire  strength  t» 
further  efforts  by  exposure  to  the  light  and  air,  and  seem  diai 
only  to  wait  for  a  favorable  moment  to  issue  from  their  sub- 
terranean retreats.  When  at  length  this  arrives,  they  issue 
from  tlie  ground  in  great  numbers  in  the  night,  crawl  up  the 
trunks  of  trees,  or  upon  any  other  object  in  tlieir  vicinity  to 
which  they  can  fasten  tliemselves  securely  by  tlieir  cltm. 
After  having  rested  awhile,  they  prepare  to  cast  off  their 
skins,  which,  in  the  mean  time,  have  become  dry  and  of  an 
amber  color.  By  repeated  exertions,  a  longitudinal  rent  b 
made  in  the  skin  of  tlie  back,  and  through  this  the  included 
Cicada  pushes  its  head  and  body,  and  withdraws  its  wiiifp 
and  limbs  from  their  separate  cases,  and,  crawling  to  a  little 
distance,  it  leaves  its  empty  pupa-skin,  apparently  entire,  stiD 
fastened  to  the  tree.  At  first  the  wing-covers  and  wingi  vt 
very  small  and  opaque,  but,  being  i)erfe(*tly  soft  and  ficxibk« 
they  soon  stretch  out  to  their  full  dimensions,  and  in  the 
course  of  a  few  hours  the  superfluous  moisture  of  the  bod? 
evai>orates,  and  the  insect  becomes  strong  enough  to  fly. 

During  several  successive  nights  the  pu|>aB  continue  to 
issue  from  the  earth  ;  above  fifteen  hundred  have  been  ffMO^ 
to  arise  beneath  a  single  apple-tree,  and  in  some  places  ^ 
whole  surface  of  the  soil,  by  tlieir  successive  operations,  bf* 
appeared  as  full  of  holes  as  a  honeycomb.     In  Alabama  tb^ 
spe<*ies  under  consideration  leaves  the  ground  in  FebruaTj 
and  March,  in  Maryland  and  Pennsylvania  in  May,  but  i^ 
Massachusetts  it  doc*s  not  come  forth  till  near  the  middle  <^ 
June.     Within  about  a  fortnight  after  their  final  tnuisfbiiD^ 
titm  they  begin  to  lay  their  eggs,  and  in  the  space  of 
wet»ks  the  whole  generation  becomes  extinct. 

Fortunately  those  iiise<*ts  are  appointed  to  return  onlv 
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periods  so  distant  that  vegetation  often  has  time  to  recover 
from  the  injury  inflicted  by  them ;  but  were  they  to  appear 
at  shorter  intervals,  our  forest  and  fruit  trees  would  soon  be 
entirely  destroyed  by  them.  They  are  moreover  subject  to 
many  accidents,  and  have  many  enemies,  which  contribute  to 
diminish  their  numbers.  Their  eggs  are  eaten  by  birds  ;  the 
young,  when  they  first  issue  firom  the  shell,  are  preyed  upon 
by  ants,  which  mount  the  trees  to  feed  upon  them,  or  destroy 
them  when  they  are  about  to  enter  the  ground.  Blackbirds 
eat  tliem  when  turned  up  by  the  plough  in  fields,  and  hogs 
are  excessively  fond  of  them,  and,  when  suffered  to  go  at 
large  in  the  woods,  root  them  up,  and  devour  immense 
numbers  just  before  the  arrival  of  the  period  of  their  final 
transformation,  when  they  are  lodged  immediately  under 
the  surface  of  the  soil.  It  is  stated  that  many  perish  in  the 
egg  state,  by  the  rapid  growth  of  the  bark  and  wood,  which 
closes  the  perforations  and  buries  the  eggs  before  they  have 
hatched ;  and  many,  without  doubt,  are  killed  by  their  peril- 
ons  descent  from  the  trees. 

There  are  several  other  harvest-flies  in  the  United  States, 
the  males  of  which  are  musical ;  but  their  drums  are  con- 
cealed within  little  cavities  in  the  sides  of  the  first  abdominal 
ring.     One  of  these  is  found  in  Massachusetts,  and,  though  it 
never  appears  in  such  great  numbers  as  the  preceding  species, 
it  is  more  common  or  more  generally  met  with  throughout 
the  State.     It  may  be  called   the  dog-day  harvest-fly,  or 
Cicada  canicularis  (Fig.  88),  from  the  circumstance  of  its  in- 
variably appearing  with  the  beginning  of  dog-days.     During 
many  years  in  succession,  with  only  one  or  two  exceptions, 
I  have  heard  this  insect,  on  the  25th  of  July,  for  the  first 
^nie  in  the  season,  drumming  in  the  trees,  on  some  part  of 
Ae  day  between  the  hom*s  of  ten  in  the  morning  and  two 
^    the  afternoon.     It  is  true  that  all  do  not  muster  on  the 
^^'xie  day ;  for  at  first  they  are  few  in  number,  and  scattered 
*^     great  distances  firom  each  other ;  new-comers,  however, 

*^^"^  added  firom  day  to  day,  tiU,  in  a  short  time,  almost  every 

28 
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tree  seems  to  have  its  musician,  and  the  rolling  of  their 
drums  may  be  heard  in  every  direction.  This  circamstance^ 
however,  docs  not  render  it  any  the  less  remarkable  that  the 
first  of  the  band  should  keep  their  appointed  time  with  socli 
extreme  regularity.  The  dog-day  harvest-fly  measures  abott 
one  inch  and  six  tenths  from  the  front  to  the  tips  of  tkm 
wing-covers,  which,  when  spread,  expand  about  three  incbcft. 


Its  body  ia  black  on  the  upper  side ;  the  under  side  of  tl0 
head,  the  breast,  and  tlie  sides  of  the  belly  are  covered  widi 
a.  white  substance  resembling  flour ;  the  top  of  the  head  tii 
the  thorax  are  ornamented  with  olive-green  lines  and  chir- 
acters,  one  of  which,  in  the  shai»c  of  the  leAer  W,  ia  wfj 
conspicuous ;  the  legs,  and  the  front  edge  and  principal  rva* 
of  the  wing-overs  and  of  the  wings  are  also  green,  and  then 
is  a  dusky  zigzag  spot  on  the  little  cross-veins  near  the  tip 
of  the  wing-covers ;  and  the  valves  beneath  the  body  of  the 
males   arc   wider   than    long.     This   species   has   heretoftc* 
been  mistakeii  for  the  Cicada  pruinoaa,  or  frosted  harvest-flf* 
described  by  )Ir.  Say,  which  is  found  in  the  Middle  Stale** 
measures  two  inches  to  the  tips  of  the  wing-covers,  has  * 
white  spot  each  side  of  tlie  base  of  the  abdomen,  a  second  o^ 
the  middle  of  the  sides,  and  a  third  near  to  the  tip,  and  ha' 
the  valves  of  the  niak-s  longer  than  wide.'     I  am  : 


■  The  ffinn  niiil  proportiinK  nr  tiiv  aLiluminal  rnlvcs  )i>ve  decideil  im  to  tft-" 
nil-  the  rnmrmlarU  frrmi  Mr.  Sny'a  prniHWi,  althnUKh.  with  tb>  exMplkio  iif  tkrC 
dilTeKDce  io  liio.  the}-  jmieiil  an  olher  cotuUnI  chumclen  whkh  will  IniBriabl*' 
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that  the  females  of  the  dog-day  harvest-fly  prefer  to  lay  their 

€ggs  in  one  rath^  than  in  another  kind  of  tree ;  for  I  have 

taken  the  pupse  emerging  from  the  ground  beneath  cherry, 

maple,  and  elm  trees,  and  it  is  probable  that  they  could  not 

have  travelled  far  from  the  trees  upon  which,  when  young, 

they  were  hatched,  and  upon  the  trunks  of  which  they  finally 

lesLTe  their  vacant  shells.     These  have  much  the  same  form 

and  appearance  as  the  pupa-shells  of  the  seventeen-year  har- 

rest-fly,  but  are  considerably  lajpger.      Some  individuals  of 

this  species  continue  with  us  as  late  as  the  end  of  September. 

Ajs  they  are  not  very  numerous,  the  injury  sustained  by  the 

trees  from  their  punctures  is  comparatively  small. 

The  other  harvest-flies  of  this  country  have  only  two  eye- 

Wts,  and  are  not  frimished  with  musical  instruments ;  but 

they  enjoy  the  &culty  of  leaping,  which  the  Cicadas  do  not. 

This  faculty  does  not,  as  in  the  grasshoppers  and  other  leap- 

rog  insects,  result  from  an  enlargement  of  their  hindmost 

^liighs,  which   do  not  difier  much  in   thickness   from   the 

^ers ;  but  is  owing  to  the  length  of  their  hindmost  shanks, 

or  to  the  bristles  and   spines  with  which   these   parts   are 

clothed  and   tipped.      These  spines  serve  to   fix  the   hind 

'^  securely  to  the  surface,  and,  when  the  insect  suddenly 

abends  its  legs,  its  body  is  launched  forward  in  the  air. 

^nie  of  these  harvest-flies,  when  assisted  by  their  wings, 

^  leap  to  the  distance  of  five  or  six  feet,  which  is  more 

"^  two  hundred  and  fifty  times  their  own  length ;  in  the 

'^'^  to  distingaUh  them  from  each  other.^  In  my  collection  are  four  more  mU 
^'^^ »pecie«  of  Cicada;  namely,  the  aulelet  of  Germar,  our  largest  species,  from 
^^  Carolina;  a  second  species,  apparently  undescribed,  about  equal  to  this  in 
°*9utBde,  from  Long  Island,  New  York ;  the  tUncen  of  Linnaeus,  alsK)  from  New 
**k,  and  quite  common  even  within  the  city;  and  the  hitroglypkica  of  Say, 
*^»«h,  I  believe,  was  captured  in  Florida,  and  was  presented  to  me  by  Mr.  Ed- 
^^  Doubleday.  A  specimen  of  the  tibicen,  or  some  other  large  species,  has  been 
^^  in  Massachusetts,  but  I  have  not  the  individual  to  refer  to  at  this  time. 

I*  This  is  nothing  more  than  a  local  variety  of  C  pruinosa^  Say;  there  is  no 
P^'^istency  ii)  the  form  and  length  of  the  abdominal  valves,  and  the  colonition 
^  extent  of  pruimmeneu  upon  the  insect  depend  upon  various  coutingeucieji  to 
»to  it  18  liable  —  UiiLEK.] 
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same  proportioii,  *'  a  man  of  ordinary  statm-e  slioold  be  able 
at  once  to  vault  tlirougli  the  air  to  the  distance  of  a  quHltaE 
of  a  mile."  Some  of  these  leaping  harvest-flies  have 
fece  nearly  vertieal,  and  the  thorax  very  large,  tapering ) 
a  point  beliind,  covering  the  whole  of  the  upper  side  of  'S^ 
body,  and  overtopping  even  the  head,  which  is  not  viaiU 
from  above.  These  belong  chiefly  to  the  genus  MembroM 
to  which  allusion  has  already  been  made ;  and,  as  they  U 
found  mostly  on  die  limbs  of  trees  and  shrubs,  they  mi 
receive  the  name  of  tree-hoppers.*  In  otliers  the  fece  slop 
downwards  towards  the  breast,  the  thorax  is  of  moderi 
size,  and  does  not  extend  much,  if  at  all,  beyond  the  )» 
of  the  wing-covers,  and  does  not  conceal  the  head  wb 
viewed  &om  above.  Some  of  the  insects,  with  this  sina 
sized  thorax,  are  &miliarly  called,  in  English  works,  cuckcj 
spit,  and  fi'og-hoppers,  and  to  others  may  be  applied  i 
name  of  leaf-hoppers,  because  they  live  mostly  on  the  le&l 
of  plants. 

The  thorax  differs  very  much  in  shape  in  diiferent  tin 
of  tree-lioppers  (Mkmbracioidj!),  and  the  variations  of  tl 
part  are  productive  of  many  odd  Ibrms  among  these  inseo 
and  particularly  in  foreign  species.  Among  the  spedes  i 
habiting  Massachusetts,  tlicre  are  some  in  wliich  the  thooo 
forms  a  thin  and  high  arched  crest  over  the  body,  as 
Memhracia  camflua  of  Fabriciua,  and  the  vau  of  my  Ca| 
logue.^  To  tliese  the  name  of  Membracis,  which  mm 
sharp-edged,  is  most  applicable.  In  other  species  (3f.  em 
ifinata  and  einuata  of  Fabricius,  and  amcava  of  Say*)  1 
crest  of  the  thorax  b  deeply  notched  on  the  top.  In  othi 
the  whole  of  the  thorax  is  not  elevated  longitudinally  in  t 
middle,  but  only  in  some  part;  thus  M.  Ampelopmiit^ 
an  oblong  square  crest  on  the  middle  of  tlie  tliorax ;  jf.  i 

*  Ur.  RDnuie,  in  the  "Libnuy  of  Entertuinliig  Knowledge,"  hna  misapplied: 
■Mine  to  the  Gcadiu,  which  do  not  leaii. 
[i  Both  belong  la  thegeniu  Smilin,  Amyot.  —  UHLGn.] 

[*  M.  tmjtrni'iota,  diuuita,  and  cimatm  hclong  to  EntiHa,  Amyot.  — U»4tB.| 
{'•  M.  aiitpihiaitiit  bekmgii  U>  TtUivwnu,  Fitch.  —  Uhuek.] 
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medata  ci  Fabricios  and  univittata^  of  my  Catalogue  have 

t  thin  horn-like  projection,  blunt,  however,  at  the  end,  ex- 

toiding  obliquely  forwards  and  upwards  from  the  fore  part 

of  the  thorax ;  and  M.  binotata  and  kUipes'^  of  Say  have  a 

similarly  situated  horn,  narrower  however,  and  curved,  so 

ss  to  give  to  the  insects,  when  viewed  sidewise,  the  shape 

of  a  bird;  and,  lastly,  in  M.  bubcdus  of  Fabricius,  cUceros 

of  Say,  and  taurina^  of  my  Catalogue,  the  ridge  of  the  tho- 

nuc^  viewed  from  above,  has  somewhat  the  shape  of  the 

letter  T,  becoming  broad  at  the  fore  part,  and  extending 

oat^rards  on  each  side  like  a  pair  of  short  thick  horns,  which 

g&ve  rise  to  the  foregoing  specific  names,  meaning  bufiBdo, 

tw-o-homed,  and  kine-like. 

Xhe  habits  of  some  of  the  tree-hoppers  are  presumed  to 
be  much  the  same  as  those  of  the  musical  harvest-flies,  for 
ttey  are  found  on  the  limbs  of  trees,  where  they  deposit 
tbeir  eggs,  only  during  the  adult  state,  and  probably  pass 
tke   early  period  of  their  existence  in  the  groimd.     Others, 
ho^wever,  are  known  to  live  and  undergo  all  their  changes 
oa   the  stems  of  plants.     Among  the  former  is  our  largest 
iMitive  species,  the  two-spotted  tree-hopper,  or  Mem-     j^^  ^ 
iracU  bimaeuiata*  of  Fabricius  (Fig.  89),  which 
inay  be  found  in  great  abundance  on  the  limbs  of 
the    locust-tree   (^Robinia  pseudctcadd)   during    the 
months  of  September  and  October.     These,  as  well 
«»  other  tree-hoppers,  show  but  little  activity  when  undis- 
turbed, remaining  without  motion  for  hours  together  on  the 
linibs  of  the  trees ;  but  on  the  approach  of  the  fingers,  they 
leap  vigorously,  and,  spreading  their  wings  at  the  same  time, 

^^tbricins  describes  the  male  only  under  this  name;  the  female  is  his  3fem- 

^'*'**  ocwmnaku    This  species  belongs  to  Professor  Germar's  new  genus,  Uend- 
Ptgcka.* 

*     ^o  bimacuiata  and  univiUata  belong  to  7%e/ta,  Amyot  —  Uiiler.] 
^     -^^  bimotaia  and  lat^u  belong  to  Euchenopa^  Amyot.  —  Uhlek.] 
^     *^^o  biUkUutj  diceroi,  and  tauriiut  belong  to  Certsa^  Amyot  —  Uhleil] 
y}.     '*  might  be  added,  that  this  genus  is  now  restricted  to  MembracU  punctata, 
**  ^nd  a  few  allied  species.  —  Uhleb.] 
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fly  to  another  limb  and  settle  there,  in  the  same  position  ai 
before.  They  never  sit  across  the  limbs,  bat  always  in  dii 
direction  of  their  length,  with  the  head  or  forepart  of  tin 
body  towards  the  extremity  of  the  branches.  On  account 
of  their  peculiar  form,  wliich  is  that  of  a  thick  cone  widi  i 
very  oblique  direction,  their  dark  color,  and  their  fixed  pos^ 
ture  while  perching,  they  would  readily  be  mistaken  for  tin 
thorns  of  the  tree,  a  circumstance  undoubtedly  intended  fin 
their  preservation.  Other  instances  have  been  mentiooec 
displaying  proofs  of  equal  wisdom  in  the  formation  of  insedi. 
Thus,  in  the  leaf-insects,  grasshoppers,  and  walking-stido. 
which  live  in  trees,  the  latter  exactly  simulating  a  little  twif 
in  appearance,  and  the  others  having  the  form  and  color  d 
leaves,  their  resemblance  to  the  objects  among  which  ihej 
liave  been  destined  to  live  has  doubtless  been  given  to  then 
with  the  express  design  of  screening  tliem  from  their 
of  the  feathered  race.  Many  otlier  examples  of  the 
kind  might  be  mentioned,  did  time  and  the  limits  of  my 
subject  warrant ;  but  these  alone  suffice  to  show  that  spedd 
provision  has  been  wisely  made  in  the  construction  of  cer- 
tain defenceless  animals  with  a  view  to  secure  them  fron 
observation.  Surely  insects,  the  most  despised  of  Gcd'i 
creation,  are  not  miworthy  our  study,  since  they  are  objecli 
of  His  care   and  subjects  of  a  special  providence. 

But  to  return  to  our  locust  tree-hopper,  which  remaiBi 
to  be  described ; — it  measures  about  half  an  inch  from  tta 
tip  of  the  honi  to  the  end  of  the  body ;  the  male  is  bbd^- 
ish  above,  with  a  long  yellow  spot  on  each  side  of  the  back: 
and  the  female  is  ash-coIore<l,  and  without  spots.  While  oi 
the  trees,  these  insects,  thou<^h  perfectly  still,  are.  not  une0> 
ployed ;  but  puncture  tlie  bark  with  their  sliarp  and  slend^ 
beaks,  and  imbibe  the  sap  for  nourishment.  The  faati 
also  ap]K'ars  to  commit  her  eggs  to  tlie  p/^otcction  of  tt 
tree,  being  furnished  with  a  piercer  beneath  the  extremis 
of  her  body,  with  which  to  make  suitable  perforations  in  it 
branches.     As  I  have  never  seen  tlie  young  on  tliene  tret: 


1  presame  tliat,  as  soon  as  ihey  are  hatched,  they  make  their 
way  lu  llie  ground,  and  remaui  under  the  surface  of  tlie  soil, 
lacking  the  sap  from  the  roots  of  plants,  until  thej  are  about 
to  cuter  ujMin  their  last  period  of  existence,  when  they  crawl 
up  the  trunks  of  the  trees,  throw  off  their  coats,  and  appear 
in  llw  pt-rfect  or  winged  state.  From  t}ie  great  numbers 
'if  thtse  tree-hoppers  which  exist  in  certain  seasons,  the 
I'lcusl-trces  undoubtedly  suifer  much,  not  only  in  conse- 
||TOQCt,'  of  tlie  quantity  of  sap  abstiucted  from  tlieir  branches, 
lint  friini  tbe  numerous  punctures  made  by  the  insects  in 
|>l»uining  it  and  in  laying  tlieir  eggs. 

Tlie  oak-tree  is  attacked  by  another  species,  the  white- 
linej  tree-hopper  (Jf.  univlUata),  wluch  may  be  found  upon 
it  daring  the  month  of  Jtdy.  It  is  about  four  tenths  of  an 
inch  in  length  ;  the  thorax  is  brown,  has  a  short  obtuse  horn 
frteoding  obliquely  upwards  from  ita  fore  part,  and  there  is  a 
■'bite  hoc  on  the  back,  extending  from  the  top  of  the  horn 
I"  the  hinder  extremity. 

TW  common  creeper  (jlmpefopm  quivqu^olia)  is  inhablt- 
"i  liy  a  tree-hopper,  wliich  has  an  oblong  square  and  thin 
rievuion  or  crest  on  the  middle  of  the  thorax.  Its  body  is 
'uunlly  of  a  reddish  ash-color,  and  the  thorax  is  ornamented 
*iih  three  reddiali-brown  l)ands,  one  of  which  is  above  the 
"■iJ  and  extends  transversely  between  the  lateral  projecting 
^I^M  of  the  tliorax,  the  second  is  a  short  and  oblique  line 
"I  tach  side  of  tlie  front  part  of  the  crest,  and  the  third  is 
ilw  oUiqae,  and  begins  on  the  outer  edge  of  the  thorax,  and 
P*>Ka  obliquely  forwards  on  each  side 
1"  the  top  of  the  hind  part  of  the  crest. 
TW  species  may  be  called  Membraci» 
AapdoptiiiiM  *  (Figs.  'M  and  91),  from 
the  plant  on  which  it  is  found  in  tbe 
frfect  state.  Tlie  young  appear  to  live 
in  the  earth  till  tliey  are  fiilly  grown  and  have  acquired  the 
nuiimait*  of  wing-covers  and  wings,  or  have  become  pupie, 

*  It  it  Uia  .Vtitja-ant  Gai  of  my  Cntahigun, 
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after  which  they  are  seen  ascending  the  stems  of  the  creeper, 
on  which  they  change  their  skins  for  the  last  time.  Hii 
occurs  from  the  middle  to  tlie  end  of  June. 

There  is  a  little  tree-hopper,  which  is  fomid  dmring  tlie 
months  of  July  and  August  on  the  wax-work,  or  CeUutm 
scandenSy  accompanied  usually  by  its  young.  When  fiiUr 
grown,  it  is  nearly  three  tenths  of  an  inch  in  length,  including 
the  horn  of  the  thorax ;  is  of  a  dusky  brown  color,  widi  two 
yellowish  spots  on  the  ridge  of  the  back ;  and  the  first  four 
shanks  are  exceedingly  broad  and  flat.  It  is  the  two-spoC- 
ted  tree-hopper,  or  Membracis  binotata  of  Say.  When  seal 
sidewise  it  presents  a  profile  much  like  that  of  a  bird,  the 
head  and  neck  of  which  are  represented  by  the  curred 
projecting  horn  of  the  thorax ;  and  a  group  of  these  little 
tree-hoppers,  of  various  sizes,  clustered  together  on  a  sten 
of  the  wax-work,  may  be  likened  to  a  flock  (^  oM  and 
young  partridges.  They  appear  to  pass  timmgh  all  their 
transformations  on  the  plant,  are  fond  of  society,  and  flt 
close  together,  with  their  heads  all  in  the  same  directioiL 

Tree-hoppers  are  often  surrounded  by  ants,  for  the  sike 
of  their  castings,  and  for  the  sap  which  oozes  fix>m  the  paiK- 
tures  made  by  the  former,  of  which  the  ants  are  very  find. 
Those  kinds  that  live  on  %he  stems  of  plants  from  the  time 
when  they  are  hatched  till  they  are  fully  grown,  are  v«y 
closely  attended  by  ants ;  and  as  firom  their  constant  sock- 
ing the  young  become  oflen  wet,  their  careful  attcndanti, 
the  ants,  find  regular  emplo}^ment  in  wiping  them  clean  and 
dry  with  tlieir  antennae  and  tongues. 

The  remaining  Ilomopterous  insects  have  a  thorax  of 
moderate  size,  not  tapering  to  a  point  behind,  and  not  cov- 
ering the  whole  body  as  in  the  preceding  species.  Their 
heads  are  visible  from  above,  and  tlie  &ce  slopes  downwards 
towards  the  breast. 

Here  may  be  arranged  tlie  singular  insects  called  frog- 
hoppers  (Cer(X)pididje),  which  |>ass  their  whole  lives  on 
plants,   on   the  stems  of  which  their  eggs  are  laid  in  the 
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autumn.  The  following  summer  they  are  hatched,  and  the 
joung  immediately  perforate  the  bark  with  their  beaks,  and 
b^in  to  imbibe  the  sap.  They  take  in  such  quantities  of 
this,  that  it  oozes  out  of  their  bodies  continually,  in  the  form 
of  little  bubbles,  which  soon  completely  cover  up  the  insects. 
They  thus  remain  entirely  buried  and  concealed  in  large 
masses  of  foam,  until  they  have  completed  their  final  trans- 
fiirmation,  on  which  account  the  names  of  cuckoo-spittle, 
frog-spittle,  and  frog^hoppers  have  been  applied  to  them. 
We  have  several  species  of  these  frog-hoppers  in  Massachu- 
setts, and  the  spittle,  with  which  they  are  sheltered  from  the 
sun  and  air,  may  be  seen  in  great  abundance,  during  the 
summer,  on  the  stems  of  our  alders  and  willows.  In  the 
perfect  state  they  are  not  thus  protected,  but  are  found  on 
the  plants,  in  the  latter  part  of  summer,  frilly  grown  and 
preparing  to  lay  their  eggs.  In  this  state  they  possess  the 
power  of  leaping  in  a  still  more  remarkable  degree  than  the 
tree-hoppers  ;  and,  for  this  purpose,  the  tips  of  their  hind 
shanks  are  surrounded  with  little  spines,  and  the  first  two 
joints  of  their  feet  have  a  similar  coronet  of  spines  at  their 
extremities.  Their  thorax  narrows  a  little  behind,  and 
prefects  somewhat  between  the  bases  of  the  wing-covers; 
their  bodies  are  rather  short,  9iid  their  wing-covers  are  al- 
most horizontal  and  quite  broad  across  the  middle,  which, 
with  the  shortness  of  their  legs,  gives  them  a  squat  appear- 
ance.* 

The  leaf-hoppers  (TETTiGONiADiB)  leap  almost  as  well  as 
the  spittle-insects  just  mentioned ;  but  their  hind  legs  are 
longer,  are  not  surrounded  with  coronets  of  short  spines,  but 
are  three-sided,  and  generally  fringed  on  two  of  their  edges 

*  The  following  species  are  found  in  Massachusetts,  namely :  Cerccpit  ignipecta 
of  my  Catalogue,  and  ttie paraUeUij  quadranguiarUy  and  o6(t»a,  of  Say.  The  last 
three  belong  to  Germar*B  genus  Jl/xftropftora,t  which  means  spume-bearer,  (krcopis^ 
which  may  be  translated  impostor,  was  applied  by  the  Greeks  to  a  small  Cicada. 

t  [CUiatepiera proUm,  an  insect  of  this  class  which  does  great  injury  to  the  cran- 
berry crop  in  some  parts  of  Massachusetts,  but  of  whose  habits  very  little  has 
been  ascertained,  is  figured  on  Plate  lU.  Fig.  6.  —  Ed.] 

29 
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with  numerous  long  and  slender  spines,  which  oontribnte, 
like  the  coronets  of  the  frog-hoppers,  to  fix  their  shanks 
firmly  when  they  are  about  to  leap.  The  leaf-hqppers  hare 
been  divided,  by  Professor  Germar  and  other  entomologisti, 
into  many  genera,  according  to  the  structure  of  their  legs, 
the  situation  of  the  eyelets,  and  the  form  of  the  head ;  bat 
we  may  retain  them,  without  inconvenience,  in  the  genus 
TeUigonia^  proposed  for  them  by  Geoffrey,  or  rather  ad<^ted 
from  the  ancient  Greeks,  who  gave  this  name  to  the  small 
kinds  of  harvest-flies,  calling  the  larger  ones  TetUx. 

The  Tettigonians,  or  leaf-hoppers,  have  the  head  and  tho- 
rax somewhat  like  those  of  frog-hoppers,  but  their  bodies 
are,  in  general,  proportionally  longer,  not  so  broad  across 
the  middle,  and  not  so  much  flattened.  The  head,  as  seen 
from  above,  is  broad,  and  either  crescent-shaped,  semicir- 
cular, or  even  extended  forwards  in  the  form  of  a  triangle; 
its  upper  side  is  more  or  less  flattened,  and  the  &oe  slopes 
downwards  towards  the  breast  at  an  acute  angle  with  the 
top  of  the  head.  The  thorax  is  wider  than  long,  with  the 
front  margin  curving  forwards,  the  hind  margin  transverw, 
or  not  extended  between  the  wing-covers,  which  space  is 
filled  by  a  pretty  large  triangular  scutel  or  escutcheon.  The 
wing-covers  are  generally  opaque,  rather  long  and  narrow, 
and  more  or  less  inclined  at  the  sides  of  the  body,  not  flal 
however,  but  moulded  somewhat  to  the  form  of  the  body, 
and  the  wings  are  rather  shorter  and  broader,  not  netted 
like  those  of  the  tree-hoppers,  but  strengthened  by  a  few 
longitudinal  veins.  The  eyes,  which  are  distant  ftom  each 
other,  and  placed  at  the  sides  of  the  head,  are  pretty  laif^ 
but  flattish,  and  not  globular  as  in  the  Cicadas;  and  the 
eyelets,  which  are  rarely  wanting,  vary  in  their  sitoatioD, 
being  sometimes  on  tlie  top  and  sometimes  below  the  front 
edge  of  the  head.  Notwithstanding  the  small  size  of  moat 
of  these  insects,  they  are  deserving  our  attention  on  account 
of  their  beauty,  delicacy,  and  surprising  agility,  as  well  as 
for  the  injury  sustained  by  vegetation  from  them. 
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It  is  stated  by  the  late  Mr.  Fessenden,  in  the  ^^  New 
American  Grardener,"  that  some  persons  in  this  country  have 
entirely  ^^ abandoned  their  grape-vines"  in  consequence  of 
the  depredations  of  a  small  insect,  which,  for  many  years, 
was  supposed  to  be  the  vine-iretter  of  Europe.  It  is  not, 
however,  the  same  insect,  but  is  a  leaf-hopper,  and  was 
first  described  by  me  in  the  year  1831,  in  the  eighth  volume 
of  the  ^^  Encyclopaedia  Americana,"  *  under  the  name  of 
Tettigcmia  Vitis  (Plate  III.  Fig.  5).  In  its  perfect  state 
it  measures  one  tenth  of  an  inch  in  length.  It  is  of  a  pale 
yeDow  or  straw  color ;  there  are  two  little  red  lines  on  the 
head;  the  back  part  of  the  thorax,  the  scutel,  the  base  of 
the  wing-covers,  and  a  broad  band  across  their  middle,  are 
scarlet ;  the  tips  of  the  wing-covers  are  blackish,  and  there 
ue  some  little  red  lines  between  the  broad  band  and  the 
tips.  The  head  is  crescent-shaped  above,  and  the  eyelets 
ve  situated  just  below  the  ridge  of  the  front. 

The  vine-hoppers,  as  they  may  be  called,  inhabit  the  for- 
eign and   the  native  grape-vines,  on  the  under  surface   of 
the  leaves  of  which  they  may  be  found  during  the  greater 
put  of  the  summer ;  for  they  pass  through  all  their  changes 
on  the  vines.     They  make   their  first  appearance   on   the 
feaveg  in  June,  when  they  are  very  small  and  not  provided 
^th  wings,  being  then  in  the  larva  state.     During  most  of 
tw  time  they  remain  perfectly  quiet,  with  their  beaks  thrust 
"Jto  the  leaves,  from  which  they  derive  their  nourishment 
ty  suction.     If  disturbed,  however,  they  leap  from  one  leaf 
to  another  with  great  agility.     As  they  increase  in  size  they 
*^ve  occasion  frequently  to  change  their  skins,  and  great 
^^bers  of  their  empty  cast-skins,  of  a  white  color,  will 
^  found,  throughout  the  summer,  adhering  to  the  imder 
^^  of  the  leaves  and  upon  the  ground  beneath  the  vines. 
HTien  arrived  at  maturity,  which  generally  occurs  during 
^^  month  of  August,  they  are  still  more  agile  than  before, 
'^^ng  use  of  their  delicate  wings  as  well  as  their  legs  in 

*  Article  Locust^  p.  46. 


228  HEMIPTEBA.     • 

their  motions  from  place  to  place  ;  and  when  the  lesva 
are  agitated,  they  leap  and  fly  from  them  in  swarms,  but 
soon  alight  and  begin  again  tlieir  destructive  operatioiii. 
The  infested  leaves  at  length  become  yellow,  sickly,  and 
prematurely  dry,  and  give  to  the  vine  at  midsummer  the 
aspect  it  naturally  assumes  on  the  approach  of  winter.  Bat 
this  is  not  the  only  injury  arising  from  tlie  exhausting  pone- 
tures  of  the  vine-hoppers.  In  consequence  of  the  intenup* 
tion  of  the  important  functions  of  the  leaves,  the  plant  itadf 
languishes,  the  stem  does  not  increase  in  size,  very  little  new 
wood  is  formed,  or,  in  tlie  language  of  the  gardeners,  the 
canes  do  not  ripen  well,  the  firuit  is  stunted  and  mildews, 
and,  if  tlie  evil  be  allowed  to  go  on  unchecked,  in  a  few 
years  the  vines  become  exhausted,  barren,  and  worthlen. 
In  the  autumn  the  vine-hoppers  desert  the  vines,  and  retire 
for  shelter  during  the  coming  winter  beneath  fallen  leaves 
and  among  the  decayed  tufls  and  roots  of  grass,  where  they 
remain  till  the  following  spring,  when  they  emerge  finom 
their  winter-quarters,  and  in  due  time  deposit  their  eggs 
upon  tlie  leaves  of  the  vine,  and  tlien  perish. 

As  the  vine-hoppers  are  much  more  hardy  and  mora 
vivacious  than  the  European  vine-fretters  or  plant-lice,  the 
applications  that  have  proved  destructive  to  the  latter  are 
by  no  means  so  efficacious  with  the  former.  Fumigations 
with  tobacco,  beneath  a  movable  tent  placed  over  the  trd^ 
lises,  answer  the  purpose  completely.*  They  require  fine- 
quont  repetition,  and  considerable  care  is  necessary  to  pr^ 
vent  the  escape  and  insure  tlie  destruction  of  the  insects; 
circumstances  which  render  the  discovery  of  some  more 
expeditious  method  an  object  to  tliose  whose  vineyards  are 
extensive. 

There  is  anotlier  little  leaf-hopper  tliat  has  becm  mistaken 
for  a  vine-fretter  or  T]irii)s,  though  never  found  upon  the 
grai>e-vine.     It  lives  u{>on  tlie  leaves  of  rose-bushes,  and  is 

*  S<h;  Fo«<(enil(*ii*ti  **  New  Anierionn  Ganlcnor/*  p.  899,  for  a  dmcriptioQ  of  the 
teut  Aiid  of  the  pn>ceM  of  fumigation. 
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very  injarions  to  them.    In  its  perfect  state  it  is  rather  less 

than  three  twentieths  of  an  inch  long.     Its  body  is  yellowish 

^liite,  its  wing-covers  and  wings  are  white  and  transparent, 

vA  its  eyes,  claws,  and  piercer  brown.     The  male  has  two 

^recurved  appendages  at  the  tip  of  its  hind  body.     It  may 

be  caUed  TetUgoma  Bo$iK.*    Swarms  of  these  insects  may 

be  found,  in  various  stages  of  growth,  on  the  leaves  of  the 

n)se-bush,  through  the  greater  part  of  summer,  and  even 

'o  winter  upon  housed  plants.     Their  numerous  cast  skins 

may  be  seen  adhering  to  the  lower  side  of  the  leaves.     They 

pair  and  lay  their  eggs  about  the  middle  of  June,  and  they 

probably  live  through  the  winter  in  the  perfect  state,  con- 

oeiUed  under  fidlen  leaves  and  rubbish  on  the  surface  of  the 

ground.     Fumigations  with  tobacco,  and  the  application  of 

A  solution  of  whale-oil  soap  in  water  with  a  syringe,  are  the 

best  means  for  destroying  these  leaf-hoppers. 

I  have  found  that  the  Windsor  bean,  a  variety  of  the 
^^"i^^  Faba  of  Linnaeus,  is  subject  to  the  attacks  of  a  species 
^*      leaf-hopper,  particularly  during  dry  seasons,  and  when 
^^'^^tivated  in  light  soib.     In  the  early  part  of  summer  the 
i^^^ects  are  so  small  and  so  light-colored  that  they  easily 
^^<^pe  observation,  and  it  is  not  till  the  beginning  of  July, 
^^lien  the  beans  are  usually  large  enough  to  be  gathered 
f^f  the  table,  that  the  ravages  of  the  insects  lead  to  their 
^icovery.      A  large  proportion  of  the  pods  will   then   be 
HHmd  to  be  rough,  and  covered  with  little  dark-colored  dots 
^  scars,  and  many  of  them  seem  to  be  unusually  spongy 
and  not  well  filled.    On  opening  these  spongy  pods,  we  find 
that  the  beans  have  not  grown  to  their  proper  size,  and  if 
they  are  left  on  the  plant  they  cease  to  enlarge.     At  the 
same  time  the  leaves,  pods,  and  stalks  are  more  or  less  in- 
fested with  little  leaf-hoppers,  not  fiilly  grown,  and  unpro- 
vided with  wings.     Usually  between  the  end  of  July  and 

*  Tbift  insect  may  be  the  Gcada  Rome  of  Linnxas.  or  Insfits  Ro»m  of  Fnhriciuf*. 
It  belongs  to  Dr.  Fitch's  genus  Engna^  as  also  does  TeUigtmia  Fabot.  The  Tttti- 
gomia  ViiU  is  ao  J>'frtrwi<Mf«  of  the  same  author. 
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the  middle  of  August  the  insects  come  to  their  growth  tl^ 
acquire  their  wings ;  but  the  mischief  at  this  time  is  finishe^^ 
and  the  plants  have  suffered  so  much  that  all  prospect  <^ 
a  second  crop  of  beans,  from  new  shoots   produced-  ^SSs^ 
the  old  stems  are  cut  down,  is  firustrated. 

These  leaf-hoppers  have  the  same  agility  in  their  motiooir 
and  apparently  the  same  habits,  as  the  vine-hoppers;  bat 
in  the  perfect  state  they  are  longer,  more  slender,  and  mndi 
more  delicate.  They  are  of  a  pale  green  color;  the  wing- 
covers  and  wings  are  transparent  and  colorless;  and  the 
last  joint  of  the  hind  feet  is  bluish.  The  head,  as  seen 
from  above,  is  crescent-shaped,  and  the  two  eyelets  are  sit* 
uated  on  its  front  edge.  The  male  has  two  long  recurred 
featliery  threads  at  the  extremity  of  the  body.  The  length 
of  this  species  is  rather  more  than  one  tenth,  but  less  than 
tliree  twentieths  of  an  inch.  It  may  be  called  T$^gomA 
Fabce.  Probably  it  passes  the  winter  in  the  same  way  as 
the  vine-hopper. 

2.     Plant-lice.     (AphiditUe.) 

The  Aphidians,  in  which  group  we  include  the  insects 
commonly  known  by  tlie  name  of  plant-lice,  differ 
bly  from  all  the  foregoing  in  tlieir  appearance,  their  foi 
tion,  and  their  manner  of  increase.  Their  bodies  are  verv 
soft,  and  usually  more  or  less  oval.  The  females  are  oAen 
witliout  wing-covers  and  wings ;  and  the  former,  when  tlMj 
exist,  do  not  differ  in  texture  from  the  wings,  but  are  usually 
much  larger  and  more  useful  in  flight.  We  may  therefim 
cease  to  call  these  parts  wing-covers,  in  all  the  remaining 
insects  of  this  order,  and  apply  to  them  the  name  <£  upper 
wings. 

Some  of  the  Aphidians  have  the  power  of  leaping,  like  the 
leaf-hoppers,  from  which,  however,  they  differ  in  having  very 
lar^  and  transj)an»nt  upi)or  wings,  which  cover  the  sides  of 
the  body  like  a  very  steep  roof;  and  their  antcnnsB  are  pretty 
long  and  tlireadlike,  and  are  tipped  with  two  short  bristles 
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It    the  end.     Both  sexes,  when   arrived   at  maturity,   are 

winged,  and  some  of  the  females  are  provided  with  a  kind 

cf  awl  at  the  end  of  the  body,  very  different,  however,  from 

the  piercers  of  the  foregoing  insects.     With  this  they  prick 

the  leaves,  in  which  they  deposit  their  eggs,  and  the  womids 

thus  made  sometimes  produce  little  excrescences  or  swellings 

on  the  plant.     These  leaping  plant-lice  belong  to  a  genus 

called  Psylla^  which  was  the  Greek  name  for  a  small  jmnp- 

ing  insect.     They  are  by  no  means  so  prolific  as  the  other 

plant-lice,  for  ordinarily  tliey  produce  only  one  brood  in  tlie 

year.    They  live   in  groups,   composed   of  about  a  dozen 

^viduals  each,  upon  the  steins  and  leaves  of  plants,  the 

Juices  of  which  they  imbibe  through  their   tubular  beaks. 

The  young  are  often  covered  with  a  substance  resembling 

™Je  cotton  arranged  in  flakes.     This  is  the  case  with  some 

^hich  are  found  on  the  alder  and  birch  in  the  spring  of  the 

year. 

Mlthin  a  few  years,  a  kind  of  Psylla^  before  imknown 

h«^^e,  has  appeared  upon  pear-trees  in  the  western  parts  of 

^^unecticut  and  of  Massachusetts,  particularly  in  the  valley 

^  the  Housatonic,  and  in  the  adjoining  coimties  of  Dutchess 

*^d  Columbia  in  New  York.     It  was  first  made  known  to 

^e,  in  December,  1848,  by  Dr.  Ovid  Plumb,  of  Salisbury, 

Connecticut,  and  it  is  the  subject  of  a  communication  in  the 

American  Agriculturist,"  for  January,  1849.     Since  that 

"^>ie.  Dr.  Plumb  has  fiivored  me  with  additional  observa- 

tions,  and  an  account  of  his  experiments,  with  various  rem- 

®^es,  and  towards  the  end  of  July,  1861,  a  brief  visit  to 

Salisbury  gave  me  an  opportunity  of  seeing  the  insects  in 

A    living  condition,   and   in   the   midst  of  their   operations 

^Pon  the  trees. 

This  Psylla^  or  jumping  plant-louse,  is  one  of  the  kinds 

^«08e  young  are  naked,  or  not  covered  with  a  coat  of  cotton. 

■"^  Some  of  its  forms  it  is  found  on  pear-trees  during  most 

the  time  firom  May  to  October ;  and  probably  two  if  not 

^^T^   broods  are  produced  in  the  course  of  the  summer. 
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It  was  first  observed  by  Dr.  Plumb  in  the  spring  of  183S^ 
on  some  imi>orted  pear-trees,  which  had  been  set  the  tcut 
bc»fore.     These  trees,  in  the  autumn  after  they  were  plantnL* 
wore  an  unheahhy  aspect,  and  had  patches  of  a  blackisb 
rust  upon  their  branches.     During  the  second  summer,  thei^ 
trees  died ;   and  otiier  trees,    upon  which   the  same 
matter   was   foimd,   proved   to   be   infested   with   the 
insects. 

Like  the  aphides,  or  plant-lice,  these  insects  live  by 
tion.  By  means  of  their  suckers,  which  come  from  the 
lower  side  of  the  head  near  the  breast,  they  puncture  the 
bark  of  the  twigs  and  small  branches,  and  imbibe  the  sap. 
They  soon  gorge  themselves  to  such  a  degree,  that  the  fluki 
issues  constantly  from  tlieir  bodies  in  drops,  is  thrown  over 
the  surface  of  the  twigs,  and,  mingled  witli  their  more  solid 
castings,  defiles  tlie  l>ark,  and  gives  it  the  blackish  color 
*  above  noticed.  Swanns  of  flies  and  ants  upon  the  trees  are 
a  sure  indication  of  the  presence  of  these  sap-suckers,  being 
attracted  by  the  sweetish  fluid  thrown  out  by  them. 

Young  trees  suffer  excessively  by  the  attacks  of  these  in- 
sects, nor  do  old  trees  escape  without  injury  from  them.  In 
conseciucnce  apj)arently  of  tlieir  ravages  alone,  Dr.  Plumb 
lost  several  hundred  pear-trees  from  1834  to  1838  inclusive ; 
his  trees  have  continued  to  suffer,  to  some  extent,  from  this 
cause,  since  that  time ;  and  ho  informs  me  tliat  tlie  same 
destructive  depredations  have  been  observed  in  all  the  ad- 
jacent region.  On  the  2f3d  of  July,  I  saw  these  inaedi 
on  the  trees,  some  already  provided  with  wings,  and  othen 
advancing  towards  maturity.  The  young  ones  were  of  a 
dull  orange-yellow  color.  They  were  short,  and  were  oIh 
tuse  behind,  and  had  little  wing-scales  on  the  sides  of  their 
bodies.  The  perfect,  or  winged  indinduals,  were  about  one 
tenth  of  an  inch  long  from  the  forehead  to  the  tips  of  the 
closed  win<r).  The  front  of  the  head  was  notched  in  the 
niidille.  The  eyes  were  large  and  prominent.  The  lH*ad 
and  thorax  were  brownish  orange,  and  the  hind  body  gmai- 
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ish.  Their  four  ample  wings  were  colorless  and  transparent, 
and  were  marked  with  a  few  dark  veins.  The  body  of  the 
female  is  pointed  at  the  end,  and  inclines  to  a  reddish 
hae. 

The  pear-tree,  in  Europe,  is  subject  to  the  attacks  of 
a  similar  insect,  called  P^yUa  Pyri^  the  pear-tree  Psylla. 
The  European  species  is  said  to  vary  in  color  at  different 
ages,  and  in  different  seasons  of  the  year,  being  of  a  dull 
crimson  color,  shaded  with  black  in  the  spring,  when  it 
wmes  forth  to  lay  its  eggs.  Not  having  seen  any  of  our 
pear-tree  P^yUoB  in  their  spring  dress,  I  cannot  say  whether 
they  agree  with  those  of  Europe  in  being  of  the  same  crim- 
son color  at  this  season  of  the  year.  As,  however,  they  do 
correspond  very  nearly  in  other  respects  to  the  descriptions 
given  of  the  European  species,  and  have  precisely  the  same 
destructive  habits,  and  as  they  were  first  detected  upon 
nnported  pear-trees,  I  apprehend  that  they  were  introduced 
from  abroad,  and  that  they  will  prove  to  be  the  same  species 
>s  the  European  Psylla  Pyri. 

The  following  particulars,  abridged  from  KoUar's  "  Trea- 
™,"  if  confirmed   by  future  observations,   will    serve  to 
complete  the  history  of  the  American  insect.     The  European 
I**r-tree  Psylla  comes  forth  from  its  winter  retreat,  pro- 
dded with  wings,  as  soon  as  the  buds  of  fruit-trees  begin  to 
®^nd.    After  pairing,  the  female  lays  her  eggs  in  great 
^'Hnbers  near  each  other  on  the  young  leaves  and  blossoms, 
^  on  the  newly-formed  fhiit  and  shoots.     The   eggs  are 
^ong,  yellowish,  and  look  somewhat  like  grains  of  pollen. 
^  *^c  young  insects  hatched  therefrom  resemble  wingless  plant- 
'^^,  and  are  of  a  dark  yellow  color.     They  change  their 
*^^  and  color  repeatedly,  and  acquire  wing-scales,  or  rudi- 
''^^tary  wings.     They  then  fix  themselves  to  the  bark  in 
^^,  and  remain  sucking  the  sap  till  their  last  change  ap- 
P^tiaches,  at  which   time   they  disperse  among   the   leaves, 
^t  off  tlieir  skins,  and  appear  in  the  winged  form. 

When  considerable  numbers  attack  a  pear-tree,  the  latter 

30 
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soon  assumes  an  unhealthy  appearance,  its  growth  is  checked.^ 
its  leaves  and  shoots  curl  up,  and  the  tree  dies  by  degrees* 
if  not  freed  froin  its  troublesome  guests.    Kollar  recommenb 
brushing  off  the  insects,  wlien  young,  with  a  brush  of  hqg*0 
bristles,  and  crushing  under  foot  those  that  fidl ;  and  tko 
advises  to  search  for  tlie  winged  fc^males  in  tlie  spring,  and 
destroy  them  by  hand.     Such  a  process  would  be  altt^gcther 
too  tedious  and  uncertain  here.     I  would  therefore  suggert 
the  ex{K>diency  of  washing  the  twigs  with  a  brush  dippud 
in  a  mixture  of  strong  soap-suds  and  flour  of  sulphur.    If 
this  be  done  b4'fore  the  bmh  expand^  the  latter  will  not  U? 
injure<l  thereby,  while  the  application  will  be  likely  to  deter 
the  insects  from  laying  their  eggs  on  tlie  tree.     A  weaker 
application  of  the  same,  or  the  common  solution  of  whale-oil 
soap,  may  suffice  to  kill  tlie  yoimg  insects  after  they  havo 
fiistoned  themselves  upon  the  bark.     If  the  latter  be  throwca 
uj)on  tlio  tn»es  witli  a  syringe,  it  will  destroy  the  iiiMCt^ 
on  the  leaves  also. 

Others,  both  sexes  of  which  are  also  winged,  liave  knj; 
and  slender  bodies,  very  narrow  wings,  which  are  fringel 
with  fine  hairs,  and  lie  flatly  on  the  back  when  not  in 
They  are  exceedingly  active  in  all  their  motions,  and 
to  leap  rather  than  fly.  Tliey  live  on  leaves,  flowen,  in 
buds,  and  (*ven  in  the  crevices  of  the  bark  of  plants,  but 
nw  so  small  that  they  readily  i^scape  notice,  the  largoil 
being  not  more  than  one  tenth  of  an  inch  in  length.  These 
minute  and  slender  insects  belong  to  the  genus  2%ryiL 
Their  punctures  ap])ear  to  poison  plants,  and  oflen  produce 
dofunnities  in  the  knaves  and  blossoms.  The  peach-tree 
sometimes  suffers  severely  from  their  attacks,  as  well  as 
from  those  of  the  true  plant-lice ;  and  they  are  found  be- 
neath tlie  leaves,  in  little  hollows  caused  by  their  irritating 
]»unctun.'s. 

The  same  applications  that  are  employed  for  the  deotmc- 
tion  <»f  plant-li(*e  may  Ih3  used  with  advantage  upon  planu 
in^estc^d  with  the  T/tnj/8.     Mrs.  N.  (i.  S.  Gage,  fomii-rlv  of 
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Concord,  N.  H.,  to  whom  I  am  indebted  for  much  valuable 
information  respecting  the  wheat-fly,  or  Cecidornyia  TriUd^ 
has  discovered  another  pernicious  insect  in  the  ears  of  grow- 
ing wheat  It  seems  to  agree  with  the  accounts  of  the  Tkrips 
certaHum^  which  sometimes  infests  wheat,  in  Europe,  to  a 
great  extent.  This  insect,  in  its  larva  state,  is  smaller  than 
the  wheat  maggot,  is  orange-colored,  and  is  provided  with 
ux  legs,  two  antennas,  and  a  short  beak,  and  is  very  nimble 
in  its  motions.  It  is  supposed  to  suck  out  the  juices  of  the 
Ked,  thus  causing  the  latter  to  shrink,  and  become  what  the 
English  fiumers  call  pungled.  This  little  pest  may  proba- 
Uy  be  destroyed  by  giving  the  grain  a  thorough  coating  of 
slacked  lime. 

Afhide$y   or  plant-lice,   as   they   are  usually  called,   are 

among  the  most  extraordinary  of  insects.     They  are  found 

iipon  almost  all  parts  of  plants,  the  roots,   stems,  young 

*lK)otB,  buds,  and  leaves,  and  there  is  scarcely  a  plant  wliich 

does  not  harbor  one  or  two  kinds  peculiar  to  itself.     They 

we,  moreover,  exceedingly  prolific,  for  Rdaumur  has  proved 

«at  one  individual,  in   five  generations,  may  become   the 

pri^itor  of  nearly  six  thousand  millions  of  descendants. 

[  It  ofien  happens,  that  the  succulent  extremities  and  stems 

of  plants  will,  in  an  incredibly  short  space  of  time,  become 

completely  coated  with  a  living  mass   of  these   little  lice. 

Tbeae  are  usually  wingless,  consisting  of  the  young  and  of 

the  females  only ;  for  winged   individuals   appear  only  at 

particular  seasons,  usually  in  the  autumn,  but  sometimes  in 

the  spring,  and  these  are  small  males  and  larger  females. 

After  pairing,  the  latter  lay  their  eggs  upon  or  near  the 

leaf-bods  of  the  plant  upon  which  they  live,  and,  together 

with  the  males,  soon  afierwards  perish. 

The  genus  to  which  plant-lice  belong  is  called  Aphis^ 
(Plate  III.  Big.  4,  Aphis  mali^^  from  a  Greek  word  which 
signifies  to  exhaust.  The  following  are  the  principal  char- 
acters by  which  they  may  be  distinguished  from  other  insects. 
Their  bodies  are  short,  oval,  and  soft,  and  are  furnished  at 
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the  hinder  extremity  with  two  little  tabes,  knobs,  or  pom, 
irom  which  exude  almost  constantly  minute  drops  of  a  fluid 
as  sweet  as  honey ;  their  heads  are  small,  their  beab  tie 
very  long  and  tubular,  tlieir  eyes  are  globular,  but  they  htie 
not  eyelets,  their  antennae  are  long,  and  usually  taper  to- 
wards the  extremity,  and  their  legs  are  also  long  and  rm 
slender,  and  there  are  only  two  joints  to  their  feet.  Tbdr 
upper  are  nearly  twice  as  large  as  the  lower  wings,  lie 
much  longer  than  the  body,  ai*e  gradually  widened  towinis 
the  extremity,  and  nearly  triangular ;  they  are  almost  Ttf- 
tical  when  at  rest,  and  cover  tlie  body  above  like  a  Terr 
sharp-ridged  roof. 

The  winged  plant-lice  provide  for  a  succession  of  their 
race  by  stocking  tlie  plants  with  eggs  in  the  autumn,  u 
before  stated.     These  are  hatched  in  due  time  in  the  springt 
and  the  young  lice  immediately  begin  to  pump  up  sap  frooi 
the  tender  leaves  and  shoots,  increase  rapidly  in  size,  woA 
in  a  short  time  come  to  maturity.     In  tliis  state,  it  is  fband 
that  the  brood,  without  a  single  exception,  consists  wHoIIt 
of  females,  which  are  wingless,  but  are  in  a  condition  imme- 
diately to  continue  their  kind.     Their  young,  however,  ire 
not  hatched  from  eggs,  but  are  produced  alive,  and  etch 
female  may  be  the  mother  of  fifteen  or  twenty  young  Ucc 
in  tlie  course  of  a  single  day.     The  plant-lice  of  this  second 
generation  are  also  wingless  females,  which  grow  up  and 
have  their  young  in  due  time;  and  thus  brood  after  brood 
is  produced,  even  to  the  seventli  generation  or  more,  with- 
out the  appearance  or   inter\'ention,  throughout  the  whole 
season,  of  a  single  male.     This  extraordinary  kind  of  prop- 
ag:ition  ends  in  the  autumn  with  the  birtli  of  a  brood  of 
males  and  females,  which  in  due  time  acquire  wings  and 
pair ;  eggs  are  then   laid   by  these   females,  and  with  the 
death  of  tlu'se  winged  individuals,  which  soon  follows,  the 
race  becomes  extinct  for  the  season. 

Plant-lice  seem  to  love  society,  and  often  herd  together 
in  dense  masses,  each  one  remaining  fixed  to  tlie  plant  bv 
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means  of  its  long  tubular  beak;  and  they  rarely  change 
tiieir  places  till  they  have  exhausted  the  part  first  attacked. 
The  attitudes  and  manners  of  these  little  creatures  are  ex- 
ceedingly amusing.  When  disturbed,  like  restive  horses, 
they  begin  to  kick  and  sprawl  in  the  most  ludicrous  manner. 
They  may  be  seen,  at  times,  suspended  by  their  beaks  alone, 
and  throwing  up  their  legs  as  if  in  a  high  frolic,  but  too 
much  engaged  in  sucking  to  withdraw  their  beaks.  As  they 
take  in  great  quantities  of  sap,  they  would  soon  become 
gorged  if  they  did  not  get  rid  of  the  superabundant  fluid 
through  the  two  little  tubes  or  pores  at  the  extremity  of 
their  bodies.  When  one  of  them  gets  running-over  full, 
it  seems  to  communicate  its  uneasy  sensations,  by  a  kind  of 
animal  magnetism,  to  the  whole  flock,  upon  which  they  all, 
with  one  accord,  jerk  upwards  their  bodies,  and  eject  a 
shower  of  the  honeyed  fluid.  The  leaves  and  bark  of  plants 
much  infested  by  these  insects  are  oflen  completely  sprinkled 
over  with  drops  of  tliis  sticky  fluid,  which,  on  drying,  become 
dai^  colored,  and  greatly  disfigure  the  foliage.  This  appear- 
ance has  been  denominated  honey-dew  ;  but  there  is  another 
somewhat  similar  production  observable  on  plants,  after  very 
diy  weather,  which  has  received  the  same  name,  and  consists 
of  an  extravasation  or  oozing  of  the  sap  from  the  leaves. 

We  are  often  apprised  of  the  presence  of  plant-lice  on 
plants  growing  in  the  open  air  by  the  ants  ascending  and 
descending  the  stems.  By  observing  the  motions  of  the 
latter,  we  soon  ascertain  that  the  sweet  fluid  discharged  by 
the  lice  is  the  occasion  of  these  visits.  The  stems  swarm 
with  slim  and  himgry  ants  running  upwards,  and  others 
lazily  descending  with  their  bellies  swelled  almost  to  bursting. 
When  arrived  in  the  immediate  vicinity  of  the  plant-lice, 
they  greedily  wipe  up  the  sweet  fluid  which  has  distilled 
jGrom  them,  and  when  this  fails,  they  station  themselves 
among  the  lice,  and  catch  the  drops  as  they  fall. 

The  lice  do  not  seem  in  the  least  annoyed  by  the  ants, 
but  live  on  the  best  possible  terms  with  them ;  and,  on  the 
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Other  hand,   the  ants,   though  unsparing  of  other   insects 
weaker  tlian  themselves,  upon  wliich  they  firequentljr  prej* 
treat  the  plant-lice  witli   the  utmost  gentleness,  caressing 
them  with  their  antennse,  and  apparently  inviting  them  to 
give  out  tlie  fluid  by  patting  their  sides.     Nor  are  the  lice 
inattentive  to  these  solicitations,  when  in  a  state  to  gratify 
the  ants,  for  whose  sake  they  not  only  seem  to  shorten  the 
periods  of  the  discharge,  but  actually  yield  the  fluid  when 
tlius  pressed.     A  single  louse  has  been  known  to  give  it  drop 
by  drop  successively  to  a  number  of  ants,  that  were  waiting 
anxiously  to  receive  it.     When  the  plant-lice  cast  their  skins, 
tlie  ants  instantly  remove  the  latter,  nor  will  they  allow  any 
dirt  or  rubbish  to  remain  upon  or  about  tliem.     They  even 
protect  them  from  tlieir  enemies,  and  run  about  them  in  the 
hot  sunsliine  to  drive  away  the  little  ichneumon  flies  that 
arc  forever  hovering  near  to  deposit  their  eggs  in  the  bodies 
of  the  lice. 

Plant-lice  differ  very  much  in  form,  color,  clothing,  and 
in  the  length  of  the  honey-tubes.  Some  have  these  tubes 
quite  long,  as  the  rose-louse.  Aphis  MobcBj  which  is  green, 
and  has  a  little  conical  projection  or  stylet,  as  it  is  called, 
at  the  extremity  of  the  body,  between  the  two  honey-tubes. 
The  cabbage-louse,  AjJiiit  Brassicce^  has  also  long  honey* 
tubes,  but  its  body  is  covered  with  a  whitish  mealy  substance. 
This  sjHicies  is  very  abimdant  on  tlie  wider  side  of  cabbage- 
leaves  in  the  month  of  August. 

The  largest  species  known  to  me  is  found  in  closten 
beneath  the  limbs  of  the  pi<;-nut  liickory  (^Carya parcind)^  in 
all  statues  of  growth,  from  the  first  to  the  middle  of  Julv. 
It  is  the  Aj>his  *  Caryce  of  my  Catalogue.  Its  body,  in  the 
winge<l  state,  measures  one  quarter  of  an  inch  to  the  end 
of  the  abdomen,  and  a1)ove  four  tenths  of  an  inch  to  the  tips 
of  the  upper  wings,  which  expand  rather  more  than  seven 
tenths  of  an  inch.  It  has  no  terminal  stylet,  and  the  honev- 
tubes  are  ver}-  short.    Its  body  is  covered  with  a  bluisb-whito 

*  It  prubal>ly  beluiigM  to  thv  gciii»  Lachnu»  of  Illiger,  or  Chmts  of  CnitU. 
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substance  like  the  bloom  of  a  plum,  with  four  rows  of  little 
transverse  black  spots  on  the  back;  the  top  of  the  thorax 
and  the  veins  of  the  wings  are  black,  as  are  also  the  shanks, 
the  feet,  and  the  antennaa,  which  are  clothed  with  black 
hairs;  the  thighs  are  reddish  brown.  This  species  sucks 
the  sap  from  the  limbs,  and  not  &om  the  leaves,  of  the 
hickory. 

There  is  another  large  species,  living  in  the  same  way  on 
the  under  side  of  the  branches  of  various  kinds  of  willows, 
and  clustered  together  in  great  numbers.  About  the  first 
of  October  they  are  found  in  the  winged  state.  The  body 
measures  one  tenth  of  an  inch  in  length,  and  the  wings 
expand  about  four  tenths.  The  stylet  is  wanting ;  the  body 
is  black  and  without  spots ;  the  wings  are  transparent,  but 
their  veins,  the  short  honey-tubercles,  the  third  joint  of  the 
antennae,  and  the  legs,  are  tawny  yellow.  This  species 
cannot  be  identical  with  the  willow-louse.  Aphis  Solids  of 
Linnaeus,  which  has  a  spotted  body;  and  therefore  I  pro- 
pose to  call  it  Aphis  Salicti^^^  the  plant-louse  of  willow 
groves.  When  crushed,  it  commimicates  a  stain  of  a  red- 
dish or  deep  orange  color. 

Some  plant-lice  live  in  the  ground,  and  derive  their  nour- 
ishment from  the  roots  of  plants.  We  annually  lose  many 
of  our  herbaceous  plants,  if  cultivated  in  a  light  soil,  from 
the  exhausting  attacks  of  these  subterranean  lice.  Upon 
pulling  up  China  asters,  which  seem  to  be  perishing  from 
no  visible  cause,  I  have  found  himdreds  of  little  lice,  of  a 
white  color,  closely  clustered  together  on  the  roots.  I  could 
never  discover  any  of  them  that  were  winged,  and  therefore 
conclude  from  this  circumstance,  as  well  as  from  their  pecu- 
liar situation,  that  they  never  acquire  wings.  Whether  these 
are  of  the  same  species  as  the  Aphis  radicum  of  Europe, 
I  cannot  ascertain,  as  no  sufficient  description  of  the  latter 

[  M  The  name  SaUcH  was  long  ago  appropriated  by  Schrank  to  a  very  difTorent 
ftpecies  of  Aphis^  inhabiting  Europe.  This  name  must  therefore  fall  as  a  synonyme 
to  Mvae  other  which  may  be  applied  to  it  It  might  be  called  Aphis  SaUcicvla,  — 
I'hlxb.] 
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has  ever  come  to  my  notice.^^  Tliese  little  lice  are  attended 
by  ants,  whicli  generally  make  their  nests  near  the  roots  of 
tlie  plants,  so  as  to  have  their  milch  kine,  as  the  plant-lice 
have  been  called,  within  their  own  habitations ;  and  in  con- 
sequence of  tlie  combined  operations  of  the  lice  and  the 
ants,  tlie  plants  wither  and  prematurely  perish. 

When  these  subterranean  lice  are  disturbed,  the  attendant 
ants  are  thrown  into  the  greatest  confusion  and  alarm ;  they 
carefully  take  up  the  lice  which  have  fiillen  irom  the  roots, 
and  convey  them  in  their  jaws  into  the  deep  recesses  of 
their  nests ;  and  here  the  lice  still  contrive  to  live  upon 
the  fragments  of  the  roots  lefl  in  the  soil. 

It  is  stated*  that  the  ants  bestow  the  same  care  and 
attention  upon  the  root-lice  as  upon  their  own  o&pring, 
that  they  defend  them  from  the  attacks  of  other  insects, 
and  carry  them  about  in  their  mouths  to  cliange  their  pas- 
ture ;  and  that  they  pay  particular  attention  to  the  eggs  of 
the  lice,  frequently  moistening  them  with  their  tongues,  and 
in  fine  weather  bringing  them  to  tlie  surface  of  the  nest  to 
give  them  the  advantage  of  the  sun.  On  the  other  hand, 
the  swe^t  fluid  supplied  in  abundance  by  these  lice  forms 
the  chief  nutriment  both  of  the  ants  and  their  young,  which 
is  sufficient  to  account  for  their  solicitude  and  care  for  their 
valuable  herds. 

The  peach-tree  suffers  very  much  from  the  attacks  of 
plant-lice,  which  live  under  the  leaves,  causing  them  by 
their  punctures  to  become  tliickened,  to  curl  or  form  h<J- 
lows  Ix'neatli,  and  corresponding  crispy  and  reddish  swell- 
ings above,  and  finally  to  perish  and  drop  off  prematurely. 
Whether  our  insect  is  the  same  as  the  European  Aphis  of 

[11  It  i<i  very  prolmMo  that  the  Afthit  infecting  China  Mten  it  the  Muna  with  th« 
nulicis  (if  Ktin>[M*.  Many  foroipi  «t|>ocies  of  plant-lice  have  become  nataimliied  in 
thin  country,  and  we  may  thtio  fX|M.'ot  to  tlml  nio^t,  if  not  all,  of  the  commoBpr 
Kun>|M*:in  i^jM'cies  inft*<*tinK  our  vegetation.  The  Af>hi$  ( Tnnma)  roJiru  of  Eaitipe 
corr«'«|M)n<l>t  with  our  own  in  color,  and,  as  !(ui>|K>»ed  by  Dr.  Harrifi,  winged  upeci- 
nien«»  hnv**  never  1m»«mi  di«»cov»*n»d.  —  I'iilkii.] 

*  See  Kirby  and  Spence'n  Introduction  to  Entomology,  VoL  II.  pp.  91,  9%. 
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the  peach-tree  (Aplm  Persicce  of  Sulzer)  I  cannot  determine, 
for  the  want  of  a  proper  description  of  the  latter. 

The  injuries  occasioned  by  plant-lice  are  much  greater 
than  would  at  first  be  expected  from  the  small  size  and 
extreme  weakness  of  the  insects ;  but  these  make  up  by 
their  numbers  what  they  want  in  strength  individually,  and 
thus  become  formidable  enemies  to  vegetation.  By  their 
punctures,  and  the  quantity  of  sap  which  they  draw  from 
the  leaves,  the  functions  of  these  important  organs  are  de- 
ranged or  interrupted,  the  food  of  the  plant,  which  is  there 
elaborated  to  nourish  the  stem  and  mature  the  fruit,  is  with- 
drawn, before  it  can  reach  its  proper  destination,  or  is  con- 
taminated and  left  in  a  state  unfitted  to  supply  the  wants 
of  vegetation. 

Plants  are  differently  affected  by  these  msects.  Some 
wither  and  cease  to  grow,  their  leaves  and  stems  put  on  a 
sickly  appearance,  and  soon  die  from  exhaustion.  Others, 
though  not  killed,  are  greatly  impeded  in  their  growth,  and 
their  tender  parts,  which  are  attacked,  become  stunted, 
curled,  or  warped. 

The  punctures  of  these  lice  seem  to  poison  some  plants, 
and  affect  others  in  a  most  singular  manner,  producing 
warts  or  swellings,  which  are  sometimes  solid  and  some- 
times hollow,  and  contain  in  their  interior  a  swarm  of  lice, 
the  descendants  of  a  single  individual,  whose  punctures  were 
the  original  cause  of  the  tumor.  I  have  seen  reddish  tumors 
of  this  kind,  as  big  as  a  pigeon's  egg,  growing  upon  leaves, 
to  which  they  were  attached  by  a  slender  neck,  and  con- 
taining thousands  of  small  Uce  in  their  interior.  Naturalists 
call  these  tumors  galls,  because  they  seem  to  be  formed  in 
the  same  way  as  the  oak-galls  which  are  used  in  the  making 
of  ink.  The  Uce  which  inhabit  or  produce  them  generally 
differ  from  the  others,  in  having  shorter  antennae,  being 
without  honey-tubes,  and  in  frequently  being  clothed  with 
a  kind  of  white  down,  which,  however,  disappears  when 
the  insects  become  winged. 

31 
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These  downy  plant-Hce  are  now  placed  in  the  genus  ^rii>- 
8oma^  wliich  means  woolly  body,  and  die  most  destructiTe 
species  belonging  to  it  was  first  described,  under  the  name 
of  Aphis  laniyeray  by  Mr.  Hausmann,*  in  the  year  1801, 
as  infesting  tlie  apple-trees  in  Germany.  It  seems  that  it 
had  been  noticed  in  England  as  early  as  the  year  1787, 
and  has  since  acquired  there  the  name  of  American  blight, 
from  the  erroneous  supposition  tliat  it  liad  been  imported 
from  this  country.  It  was  known,  however,  to  the  French 
gardeners  t  for  a  long  time  previous  to  both  of  the  abore 
dates,  and,  according  to  Mr.  Rennie, }  is  found  in  tlie  or- 
chards about  Harfleur  in  Normandy,  and  is  very  destructiTe 
to  the  apple-trees  in  the  department  of  Calvados. 

There  is  now  good  reason  to  believe  that  the  miscalled 
American  blight  is  not  indigenous  to  this  country,  and  thit 
it  has  been  introduced  here  with  fruit-trees  from  Europe. 
Some  persons,  indeed,  have  supposed  that  it  was  not  to  be 
found  here  at  all,  but  the  late  Mr.  Buel  has  stated  §  thtt 
it  existed  on  his  apple-trees,  and  I  liave  once  or  twice  seen 
it  on  apple-trees  in  Massachusetts,  where,  however,  it  still 
appears  to  be  rare,  and  consequently  I  have  not  been  able 
to  examine  the  insects  sufHciently  myself.     The  best  account 
that  I  have  seen  of  them  is  contained  m  Knapp^s  ^^  Journal 
of  a   Naturalist,''  from  which,  and   from  Hausmann*s  de- 
scription, the  following  observations  are  chiefly  extracted. 

The  eggs  of  the  woolly  apple-tree  louse  are  so  small  as 
not  to  be  distinguished  without  a  microscope,  and  are  en- 
veloped in  a  cotton-like  substance  furnished  by  the  body 
of  the  insect.  They  are  deposited  in  the  crotches  of  the 
branches  and  in  the  chinks  of  the  bark  at  or  near  the  sur- 
face of  the  ground,  esjKH'ially  if  there  are  suckers  springing 
from  the  same  place.  The  young,  when  first  Iiatched,  are 
covered  with  a  very  short  and  fine  down,  and  appear  in 

•  Illijiror'H  Miifri7.in,  Vol.  I.  p.  440.  \  Insect  Mi!«cellanie«,  p.  IM. 

t  Snli-lmry'H  Hinth  on  ()rrh.inl!«,  |».  3» 

S  New  Kiigluua  Farmer,  Vol.  VII.  p.  lOU;  Vol.  IX.  p.  178. 
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the  spring  of  the  year  like  little  specks  of  mould  on  the 
trees  (Fig.  92).  As  the  season  advances,  and 
the  insect  increases  in  size,  its  downy  coat  be- 
comes more  distinct,  and  grows  in  length  daily. 
This  down  is  very  easily  removed,  adheres  to 
the  fingers  when  it  is  touched,  and  seems  to  issue 
from  all  the  pores  of  the  skin  of  the  abdomen. 
When  fully  grown,  the  insects  of  the  first  brood 
are  one  tenth  of  an  inch  in  length,  and,  when 
the  down  is  rubbed  off,  the  head,  antennae,  suck- 
er, and  shins  are  found  to  be  of  a  blackish  color, 
and  the  abdomen  honey-yellow.  The  young  are 
produced  alive  during  the  summer,  are  buried  in  masses  of 
the  down,  and  derive  their  nourishment  from  the  sap  of  tlie 
bark  and  of  the  albummn  or  young  wood  immediately  imder 
the  bark. 

The  adult  insects  never  acquire  wings,  at  least  such  is 
the  testimony  both  of  Hausmann  and  Knapp,  and  are  des- 
titute of  honey-tubes,  but  from  time  to  time  emit  drops  of 
a  sticky  fluid  firom  the  elLtremity  of  the  body.     These  insects, 
though  destitute  of  wings,  are  conveyed  from  tree  to  tree 
by  means  of  their  long  down,  which  is  so  plentifiil  and  so 
light,  as  easily  to  be  wafted  by  the  winds  of  autumn,  and 
thus  the  evil  will  gradually  spread  throughout  an  extensive 
orchard.     The  numerous  punctures  of  these  lice  produce  on 
the  tender  shoots  a  cellular  appearance,  and  wherever  a 
colony  of  them  is  estabUshed,  warts  or  excrescences  arise 
on  the  bark ;  the   limbs  thus  attacked   become  sickly,  the 
leaves   turn   yellow   and   drop   off ;    and,   as   the  infection 
spreads  firom  limb  to  limb,  the  whole  tree  becomes  diseased, 
^nd  eventually  perishes. 

Jn   Gloucestershire,   England,  so  many  apple-trees  were 

lestroyed  by  tliese  lice  in  the  year  1810,  that  it  was  feared 

"®   making  of  cider  must  be  abandoned.     In  the  North  of 

!-iigl^nd  the  apple-trees  are  greatly  injured,  and  some  annu- 

■y  destroyed  by  them,  and  in  the  year  1826  they  abounded 

31* 
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there  in  sucli  incredible  luxuriance,  that  many  trees  seemed, 
at  a  short  distance,  as  if  they  had  been  whitewashed. 

Mr.  Knapp  thinks  tliat  remedies  can  prove  efficaciow  in 
removing  this  evil  only  upon  a  small  scale,  and  tliat  when 
the  injury  has  existed  for  some  time,  and  extended  its  infln- 
ence  over  the  parts  of  a  large  tree,  it  will  take  its  eoane, 
and  the  tree  will  die.  He  savs  tliat  he  has  removed  thii 
blight  from  young  trees,  and  from  recently  attacked  pliccf 
in  those  more  advanced,  by  painting  over  every  node  or 
infected  part  of  the  tree  with  a  composition  consbting  of 
three  ounces  of  melted  resin  mixed  with  the  same  quantitr 
of  fish-oil,  which  is  to  be  put  on  while  warm,  with  a  painter's 
brush.  Sir  Joseph  Banks  succeeded  in  extirpating  the  in- 
sects from  his  own  trees  by  removing  all  tlie  old  and  nig?^ 
bark,  and  scrubbing  the  trunk  and  branches  with  a  hud 
brush.  The  aj)plication  of  the  spirits  of  tar,  of  spirits  of 
turpentine,  of  oil,  urine,  and  of  soft  soap,  has  been  recom- 
mended. Mr.  Duel  found  that  oil  sufficed  to  drive  the 
insects  from  the  trunks  and  branches,  but  tliat  it  could  not 
be  applied  to  the  roots,  where  numbers  of  tlie  insects  luu^ 
lx)re(l. 

The  following  treatment  I  am  inclined  to  think  will  prote 
as  successful  as  any  which  has  heretofore  been  recommended. 
Scrape  off  all    the   rough   bark  of  the  infectinl  trees,  and 
make  them  perfectly  clean  and  sm(X)th  early  in  the  spring; 
then  rub  tlie  trunk  and  liml)s  \^nth  a  stiff  brush  wet  with  a 
solution  of  potash  as  hereaftiT  recommended  for  the  destruc- 
tion  of  bark-lice ;  af^er  which  remove  the  sods  and  earth 
around  the  bottom  of  the  tnuik,  and  with  the  scraper,  brush, 
and  alkaline  liijuor,  cleanse  that  part  as  far  as  the  roots  can 
convi^nientlv   be   uncovered.      The   earth   and   sods    should 
immediately  l)e  carried  away,  fresh  loam  should  be  placed 
around  the  roots,  and  all  cnicks  and  wounds  should  be  tilled 
with   gnifting   cement   or   clay   mortar.      Small    limbs    and 
extn»mities   of  branclu»s,    if  inftrted,  and  bev«md   reach  of 
the  applications,  should  Ix'  cut  off  and  burned. 
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There  are  several  other  species  of  Eriosoma  or  downy  lice 
in  this  State,  inhabiting  various  forest  and  ornamental  trees, 
some  of  which  may  also  have  been  introduced  from  abroad. 
The  descriptions  of  foreign  plant-lice  are  mostly  so  brief  and 
imperfect,  tliat  it  is  impossible  to  ascertain  from  them  which 
of  our  species  are  identical  with  those  of  Europe ;  I  shall 
therefore  omit  any  further  accoimt  of  these  insects,  and  close 
this  part  of  the  subject  with  a  few  remarks  on  the  remedies 
to  be  employed  for  their  destruction  generally,  and  some 
notice  of  the  natural  enemies  of  plant-Uce. 

Solutions  of  soap,  or  a  mixture  of  soapsuds  and  tobacco- 
water,  used  warm  and  applied  with  a  watering-pot  or  with  a 
garden  engine,  may  be  employed  for  the  destruction  of  tjiese 
insects.  It  is  said  tliat  hot  water  may  also  be  employed 
for  Uie  same  purpose  with  safety  and  success*  The  water, 
tobacco-tea,  or  suds  should  be  thrown  upon  the  plants  with 
considerable  force,  and  if  they  are  of  the  cabbage  or  lettuce 
kind,  or  other  plants  whose  leaves  are  to  be  used  as  food, 
they  should  subsequently  be  drenched  thoroughly  with  pure 
water.  Professor  Lindley  recommends  syringing  plants,  as 
often  as  necessary  to  remove  the  lice,  with  a  solution  of  half 
an  ounce  of  strong  carbonate  of  ammonia  in  one  quart  of 
water,  wliich  has  the  merit  of  being  clean  as  well  as  effectual. 
Lice  on  the  extremities  of  branches  may  be  killed  by  bend- 
ing over  the  branches  and  holding  them  for  several  minutes 
in  warm  and  strong  soapsuds,  or  in  a  solution  of  whale-oil 
Boap. 

Against  the  depredations  of  the  plant-lice  that  sometimes 
infest  potato-fields,  dusting  the  plants  with  lime  has  been 
found  a  good  remedy.  Lice  multiply  much  faster,  and  are 
more  injurious  to  plants,  in  a  dry  than  in  a  wet  atmosphere  ; 
iience  in  green-houses,  attention  should  be  paid  to  keep  the 
lir  sufficiently  moist;  and  the  lice  are  readily  killed  by  fumi- 
^tions  with  tobacco  or  with  sulphur.  To  destroy  subterra- 
lean  lice  on  the  roots  of  plants,  I  have  found  that  watering 
iv^ith  salt  water  was  useful,  if  the  plants  were  liardy ;  but 
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tender  herbaceous  plants  cannot  be  treated  in  this  wiy,  but 
may  sometimes  be  revived,  when  suffering  from  these  hiddeo 
foes,  by  free  and  frequent  watering  with  soapsuds. 

P hint-lice  would   undoubtedly    be   much  more  abnndiot 
and  destructive,  if  they  were  not  kept  in  check  by  certain  r^ 
doubtable  enemies  of  the  insect  kind,  which  seem  expreolj 
created   to  diminish  their  numbers.     These   lice-destrarcn 
arc  of  three  sorts.     The  first  are  the  young  or  larvas  of  the 
hemispherical  beetles  fiimiliarly  known  by  the  name  of  lady* 
birds,  and  scientifically  by  that  of  CaccineUa.     These  little 
beetles  are  generally  yellow  or  red,  with  black  spots,  or, 
black,  with  wliite,  red,  or  yellow  8|K)ts ;  there  are  many  kindi 
of  them,  and  they  are  very  couunon  and  plentiful  iiiaerti, 
and  are  generally  dittused  among  plants.     They  live,  both  is 
the  jwrfect  and  young  state,  upon  plant-lice,  and  hence  thdr 
services  are  very  considerable.     Their  young  iw 
«       i        small   flattened  grubs  (Fig.   93)  of  a  bluisb  or 
VJSj        blue-black  color,  spotted  usually  with  red  or  yek 
^H.        low,  and  furnished  with  six  legs  near  the  five 
^m  ^       part  of  the  body.     They  are  hatched  from  litde 
^m  yellow  eggs,   laid  in  clusters  among   the  plant- 

lice,  so  that  they  find  themselves  at  once  withb 
reach  of  their  prey,  which,  from  their  superior  strcngtlu 
they  are  enabled  to  seize  and  slaughter  in  great  numbers. 

In  July,   184S,  a  friend   sent  to   me  a  whole  brood  of 
lady-bird  grubs,  which,  being  found  upon  potato-vines,  were 
thought  by  some  of  his  neighbors  to  be  the  cause   of  Ck 
mt.     In  a  few  weeks  the  grul)s  were  transformed  to  beetles* 
PiR  m.  alxmt  as  big  as  half  a  pea,  and  having  nine 

black  dots  cm  their  dull  orange-colored  wing- 
slu'lls.  Hence  they  derive  their  name  of 
Coccinella  novemnotata^  (Fig.  IH,  pupa  and 
imago,  and  Plate  II.  Fig.  4,)  the  nine-dot* 
tinl  (\K*cinella.  It  need  hardly  be  added, 
that  thesi*  little  inse(*ts  were  wholly  innocent 
<if  all  ottence  to  tlu*  plants,  upon  which,  when  infested  with 
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the  common  potato  plant-lice,  they  may  always  be  fomid. 
It  is  amusing,  however,  that  both  of  these  kinds  of  insects 
should  have  been  charged  with  the  same  fault,  one  having 
no  more  to  do  with  producing  the  disease  than  the  other. 

There  are  some  lady-birds,  of  a  very  small  size,  and  black- 

ifth  color,  sparingly  clothed  with  short  hairs,  and  sometimes 

▼ith  a  yellow  spot  at  the  end  of  the  wing-covers,  whose 

joting  are  clothed  with  short  tufts  or  flakes   of  the  most 

Aelicate  white   down.      These  insects  belong  to  the  genus 

Scj^mnuSj  which  means  a  Uon's  whelp,  and  they  well  merit 

^ch  a  name,  for  their  young,  in  proportion  to  their  size,  are 

<tt  sanguinary  and  ferocious  as  the  most  savage  beasts  of 

prey.     I  have  often  seen  one  of  these  little  tufted  animals 

preying  upon  plant-lice,  catching  and  devouring,  with  the 

greatest  ease,  lice  nearly  as  large  as  its  own  body,  one  after 

another,  in  rapid  succession,  without  apparently  satiating  its 

lionger  or  diminishing  its  activity. 

The  second  kind  of  plant-lice  destroyers  are  the  yoimg  of 
the  golden-eyed  lace- winged  fly,  Chrysopa  perla^  (Plate  III. 
Fig.  8).     This  fly  is  of  a  pale  green  color,  and  has  four 
wings,  resembling  deUcate  lace,  and  eyes  of  the  brilliancy  of 
polished  gold,  as  its  generical  name  implies ;  but  notwith- 
standing its  delicacy  and  beauty,  it  is  extremely  disgusting 
from  the  offensive  odor  that  it  exhales.     It  suspends  its  eggs, 
by  threads,  in  clusters  beneath  the  leaves  where  plant-lice 
abound.     The  young,  or  larva,  (Plate  III.  Fig.  9 ;  Fig.  10, 
cocoon,)  is  a  rather  long  and  slender  grub,  provided  with 
a  pair  of  large  curved  and  sharp  teeth  (Jaws)^  moving  later- 
ally, and  each  perforated  with  a  hole,  through  which  it  sucks 
the  juices  of  its  victims.     The  havoc  it  makes  is  astonisliing ; 
for  one  minute  is  all  the  time  it  requires  to  kill  the  largest 
plant-louse,  and  suck  out  the  fluid  contents  of  its  body. 

The  last  of  the  enemies  of  plantrlice  are  the  maggots  or 

£M  Chrytopa perla  is  not  found  in  this  country;  probably  C.  euryptera,  Burm., 
or  some  other  speciM  common  to  New  England,  will  be  found  destructive  of  these 
peroicioos  plant-lice.  —  Uhler.] 


248  HEMIPTERA. 

young  of  various  two-winged  flies  belon^ng  to  the  genm 
SyrjthuB.  Many  of  these  flies  are  black,  with  yellow  buds 
on  tlieir  bodies.  I  have  often  seen  them  hovering  over  smill 
trees  and  other  plants,  depositing  their  eggs,  which  they  do 
on  the  wing,  like  the  bot-fly,  curving  tlieir  tails  beneath  the 
leaves,  and  flxing  here  and  there  an  egg,  wherever  plant-lice 
are  discovered.  Otliers  lay  their  eggs  near  the  buds  of  trees, 
where  the  young  may  find  their  appropriate  nourishment  ai 
soon  as  they  are  hatched. 

The  young  are  maggots,  which  are  tliick  and  blunt  behind, 
tapering  and  pointed  before ;  their  mouths  are  armed  with  i 
triple-pointed  dart,  with  which  they  pierce  their  prey,  elevilf 
it  above  their  heads,  and  feast  upon  its  juices  at  leisure. 
Though  these  maggots  are  totally  blind,  tliey  are  enabled  to 
discover  their  victims  without  much  groping  about,  in  coo- 
sccjuence  of  the  provident  care  of  the  parent  flies,  wWch 
leave  their  eggs  in  the  very  midst  of  the  sluggish  lice. 
Mr.  Kirby  says,  that,  on  examining  his  currant-bushes,  wUrb 
but  a  week  before  were  infested  by  myriads  of  aphides,  not 
one  was  to  be  found  ;  but  beneath  each  leaf  were  tliree  or 
four  full-fed  maggots,  surrounded  by  heaps  of  the  slain,  the 
trophies  of  tlieir  successful  warfare.  He  also  says  that  he 
has  found  it  very  easy  to  clear  a  plant  or  small  tree  of  lice, 
by  placing  upon  it  several  larva*  of  Coccinella  or  Syrphi. 

8.     Bauk-lice.     (Coccida.) 

The  celebrated  scarlet  in  grain,  which  has  been  emplojcd 
in  Asia  and  the  South  of  Europe,  from  the  eariiest  agei< 
as  a  coloring  material,  was  known  to  tlie  Romans  by  the 
name  of  Coccus^  derived  from  a  similar  Greek  word,  and 
was,  for  a  long  time,  supposed  to  be  a  vegetable  productioiu 
or   grain,  as  indeed   its  name   implies.     At   length   it  was 
ascertaineil  that  this  valuable  dye  was  an  insect,  and  others 
a«^riH>ing  with  it  in  habits,  and  some  also  in  pro|)erties,  hav- 
ing lKH»n  <lis('()veri*<l,    Linnanis  n.»taimMl  them  all  under  tin- 
same  name.     Hence  in  the  genus  CoccuM  are  included,  not 
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he  Thola  of  the  Phoaniciiiiis  and  Jews,  tlie  Kermet 
Antbi&ns,  or  the  Ooccut  of  tiie  Greeks  and  Romans, 
t  thu  scarlet  grain  of  Poland,  and  the  still  more  valuable 
Khetillle  of  Mexico,  together  with  various  kinds  of  bark- 
,  agreeing  with  the  former  in  habits  and  structure. 
Theac  insects  vary  very  much  in  form  ;  some  of  them  are 
I  and  stigbtly  convex  scales,  and  others  have  the  shape 
A  muscle;  some  are  quite  convex,  and  either  formed  like 
boat  tumod  bottom  upwards,  or  are  kidney-shaped,  or 
IT.  Thoy  livo  mostly  on  the  l«irk  of  the  steins  of 
Is  ;  some,  however,  are  Imbltunlly  found  upon  leaves,  and 
r  on  roots.  In  the  early  state,  the  head  is  completely 
-awn  beneath  the  shell  of  the  body  and  concealed, 
I  beak  or  sucker  seems  to  issue  from  the  breast,  and  t)ie 
I  are  very  short  and  not  visible  from  above.  The  females 
tei^  only  a  partial  transformation,  or  rather  scarcely 
'  other  change  thaa  that  of  an  increase  in  size,  which 
■oin«  species,  indeed,  is  enormous,  compared  with  the 
tvious  condition  of  the  insect ;  but  the  males  pass  through 
mpleto  transformation  before  arriving  at  tlie  perfect  or 
Iged  state.  In  botli  sexes  we  find  tlireadlike  or  tapering 
tniiie,  longer  than  t)ie  head,  but  much  shorter  than  those 
plant-lice,  and  feet  consisUng  of  only  one  joint,  teiminated 
i  claw.  The  matm'e  female  retains  the  beak  or 
ier,  but  does  not  acquure  wings ;  the  male  on  the  con- 
ry  has  two  wings,  but  the  beak  disappears.  In  both 
re  are  two  slender  threads  at  the  extremity  of  the  body, 
■J  short  in  some  females,  usually  quite  long  in  tho  males, 
ich  moreover  are  pro\*ided  with  a  stylet  at  the  tip  of  the 

which  is  recurved  beneath  the  body. 

Tie  following  account"  contains  a  summary  of  nearly  all 

is    known   respecting    the    history  and    habits  of  these 

cts.     Early  in  the  spring  the  bark-lice  are  found  appar- 

fly  torpid,  situated  lon^ludinaliy  in  r^ard  to  the  branch. 


pT  1lje  "  New  England  Fnnucr,"  pp.  ISA,  1ST. 
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the  head  upwards,  and  sticking  by  their  flattened  inferior 
surface  closely  to  the  bark.  On  attempting  to  remove  tlm 
they  are  generally  crushed,  and  tliere  issues  from  the  bodj 
a  dark-colored  fluid.  By  pricking  tliem  with  a  jun,  thej 
can  be  made  to  quit  their  hold,  as  I  have  often  seen  in  tke 
common  species.  Coccus  Hesperidum^  infesting  the  myrtle. 
A  little  later  the  body  is  more  swelled,  and,  on  carefiillj 
raising  it  with  a  knife,  numerous  oblong  eggs  will  be  dii- 
covered  beneath  it,  and  the  insect  appears  dried  op  and 
dead,  and  only  its  outer  skin  remains,  which  forms  a  coova 
cover  to  its  future  progeny.  Under  this  protecting  shidd 
the  young  are  hatched,  and,  on  the  approach  of  warm  weath- 
er, make  their  escape  at  the  lower  end  of  the  shield,  whidi 
is  either  slightly  elevated  or  notched  at  this  part.  Thej 
tlien  move  with  considerable  activity,  and  disperse  thtim- 
selves  over  the  young  shoots  or  leaves. 

The  shape  of  the  young  Coccus  is  much  like  that  of  ill 
parent,  but  the  body  is  of  a  paler  color  and  more  thin  and 
flattened.  Its  six  short  legs  and  its  slender  beak  are  visible 
under  a  magnifier.  Some  are  covered  with  a  mealy  powder, 
as  the  Coccus  Cacti^  or  cochenille  of  commerce,  and  the 
Coccus  Adofiidum^  or  mealy  bug  of  our  greenhouses.  Otheii 
arc  liairy  or  woolly ;  but  most  of  tliem  are  naked  and  dark- 
colored.  These  young  lice  insert  their  beaks  into  the  bark 
or  leaves,  and  draw  from  the  cellular  substance  the  sap  that 
nourishes  them. 

lldaumur  observed  the  ground  quite  moist  under  peac^ 
trees  infested  with  bark-lice,  wliicli  was  caused  by  the  drip* 
ping  of  the  sap  from  the  numerous  punctures  made  by  these 
insects.  While  tliey  continue  their  exhausting  suction  of 
sap,  they  increase  in  size,  and  during  this  time  are  in  what 
is  called  tlie  larva  state.  When  this  is  completed,  the  in- 
siK*ts  will  be  found  to  be  of  different  magnitudes,  aonie  much 
larger  than  the  others,  and  they  then  prepare  for  a  change 
that  is  about  to  ensue  in  their  mode  of  Ufe,  by  emitting  from 
the  under  side  of  their  bodies  numerous  little  white  downy 
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threads,  which  are  fiistened,  in  a  radiated  manner,  around 
their  bodies,  to  the  bark,  and  serve  to  confine  them  securely 
in  their  places.  After  becoming  thus  fixed  they  remain 
apparently  inanimate ;  but  under  these  lifeless  scales  the 
transformation  of  the  insect  is  conducted ;  with  this  remark- 
able difference,  that  in  a  few  days  the  large  ones  contrive 
to  break  up  and  throw  off,  in  four  or  five  fiakes,  their  outer 
scaly  coats,  and  reappear  in  a  very  similar  form  to  that 
*  which  they  before  had ;  the  smaller  ones,  on  the  contrary, 
c<mtinae  under  their  outer  skins,  which  serve  instead  of  co- 
coons, and  from  which  they  seem  to  shrink  and  detach  them- 
selves, and  then  become  perfect  pupae,  the  rudiments  of 
wings,  antennse,  feet,  &c.  being  discoverable  on  raising  the 
shells. 

If  we  follow  the  progress  of  these  small  lice,  which  are 
to  produce  the  males,  we  shall  see,  in  process  of  time,  a  pair 
of  threads  and  the  tips  of  the  wings  protruding  beneatli  the 
shell  at  its  lower  elevated  part,  and  through  this  little  fissure 
the  perfect  insect  at  length  backs  out.  After  the  larger  lice 
have  become  fixed,  and  have  thrown  off  their  outer  coats, 
they  enter  upon  the  pupa  or  chrysaUs  state,  which  continues 
for  a  longer  or  shorter  period,  according  to  the  species.  But 
when  they  have  become  mature,  they  do  not  leave  the  skins 
or  shells  covering  their  bodies,  which  continue  flexible  for 
a  time.  These  larger  insects  are  the  females,  and  are  des- 
tined to  remain  immovable,  and  never  change  their  place 
after  they  have  once  become  stationary.  The  male  is  ex- 
ceedingly small  in  comparison  to  the  female,  and  is  provided 
with  only  two  wings,  which  are  usually  very  large,  and  lie 
flatly  on  the  top  of  the  body. 

Afl»r  the  insects  have  paired,  the  body  of  the  female 
increases  in  size,  or  becomes  quite  convex,  for  a  time,  and 
ever  afterwards  remains  without  alteration  ;  but  serves  to 
shelter  the  eggs  which  are  to  give  birtli  to  her  ftiture  off- 
spring.    These  eggs,  when  matured,  pass  under  the  body 

of  the  mother,  and  the  latter  by  degrees  shrinks  more  and 
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more,  till  nothing  is  left  Imt  the  dry  onter  convex  akin,  afi^ 
n.  IK  ^^®  insect  perishes  on  the  spot.     Somedinfl* 

t)ie  insect's  body  is  not  large  enough  to  cove' 
all  her  eggs,  in  which  case  she  beds  thetf* 
in  a  considerable  quantity  of  the  down  th*' 
issues  from  tlie  under  or  hinder  part  of  be^ 
body  (Fig.  95).     There  are  several  broods 
of  some  species  in  the  year;  of  the  bark-loa*^ 
of  the  apple-tree  at  least  two  are  produceA 
in  one  season.     It  is  probaUe  that  the  insect* 
of  tlie  second  or  last  brood  pair  in  the  •»- 
tumn,  after  which   the   males  die,  but  tfa» 
females   survive  the   winter,  and   lay   tbcir 
eggs  in  the  following  spring. 

Young  apple-trees,  and  the  extremitiea  cC 
the  limbs  of  older  trees,  are  very  much  subject  to  the  atUcki 
of  u  small  species  of  bark-louse.  The  limbs  and  smoodi 
parts  of  tlic  trunks  arc  sometimes  completely  covered  with 
these  insects,  and  present  a  veiy  singularly  wrinkled  and 
rough  appearance  from  the  bodies  which  are  crowded  cloMly 
together.  In  the  winter  these  insects  are  torpid,  and  tf- 
parcntly  dead.  They  measure  about  one  tenth  of  an  inch  ii 
length,  are  of  an  oblong  ovai  shape,  gradually  decreasing  to 
a  point  at  one  end,  and  are  of  a  brownisli  color  very  near  to 

»i.  sn  **■**  °^  ^^^  ^^^  °^  **  ^'^^    Tl>*" 

insects  resemble  in  shape  one  whidi 
was  described  by  R^Jaumur*  in  1738, 
who  found  it  on  the  elm  in  Franco, 
and  Geoti'roy  named  the  insect  0»e- 
ciit  arhorum  Unearit,  while  Gmelin 
called  it  eonchiformi*  (Fig.  SHi).  TTus, 
or  one  much  like  it,  is  vciy  abundant 
upon  apple-trees  in  England,  as  we 
Ivani    from    Dr.   Shaw  f    and    Mr. 
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iCirbj ;  *  and  Mr.  Rennie  f  states  that  he  found  it  in  great 
pleaitj  on  currant-bushes. 

It  is  highly  probable  that  we  have  received  this  insect 
frx>in  Europe,  but  it  is  somewhat  doubtful  whether  our  apple- 
bark-louse  be  identical  with  the  species  found  by  R^au- 
on  the  elm  ;  and  the  doubt  seems  to  be  justified  by  the 
difierence  in  the  trees  and  in  the  habits  of  the  insects,  our 
species  being  gregarious,  and  that  of  the  elm  nearly  solitary. 
Itt    is  true  that  on  some  of  our  indigenous  forest-trees  bark- 
Iio«  of  nearly  the  same  form  and  appearance  have  been  ob- 
•^xred ;  but  it  is  by  no  means  clear  that  they  are  of  the 
^^xne  species  as  those  on  the  apple-tree.     The  first  accoimt 
^*^at  we  have  of  the  occurrence  of  bark-lice  on  apple-trees, 
^  this  country,  is  a  communication  by  Mr.  Enoch  Perley, 
^  Bridgeton,  Maine,  written  in  1794,  and  published  among 
the  early  papers  of  the  Massachusetts  Agricultural  Society.^ 
These  insects  have  now  become  extremely  common,  and 
infest  our  nurseries  and  young  trees  to  a  very  great  extent. 
In  the  spring  the  eggs  are  readily  to  be  seen  on  raising  the 
Gttle  muscle-shaped  scales  beneath  which  they  are  concealed. 
These  eggs  are  of  a  white  color,  and  in  shape  nearly  like 
those  of  snakes.     Every  shell  contains  from  thirty  to  forty  of 
them,  imbedded  in  a  small  quantity  of  whitish  friable  down. 
They  b^in   to  hatch   about  the  25th  of  May,  and  finish 
about  the  10th   of  Jime,  according  to  Mr.  Perley.     The 
young,  on   their  first  appearance,   are  nearly  white,  very 
minute,  and  nearly  oval  in  form.     In  about  ten  days  they 
become  stationary,  and  early  in  Jime  throw  out  a  quantity 
of  bluish-white  down,  soon  ailer  which  their  transformations 
are  completed,  and  the  females  become  fertile,  and  deposit 
their  eggs.     These,  it  seems,  are  hatched  in  the  course  of 
the  summer,  and  the  young  come  to  their  growth  and  pro- 
vide for  a  new  brood  before  the  ensuing  winter. 

Among  the  natural  means  which  are  provided  to  check 
the  increase  of  these  bark-lice  are  birds,  many  of  which, 

*  Introduction  to  Entomology,  Vol.  I.  p.  201. 

t  Insect  Transfonnations,  p.  92.  |  See  Papers  for  1796,  p.  82. 
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especially  tliose  of  the  genera  ParuM  and  2tegulu$^  contun* 
ing  tlie  chickadee  and  our  wrens,  devour  great  quandtiei 
of  these  lice.  I  have  also  found  that  these  insects  aie  prered 
upon  hy  internal  parasites,  minute  ichneumon-flies,  and  th 
holes  (which  are  as  small  as  if  made  with  a  fine  needle), 
through  which  these  little  insects  come  forth,  may  be  seei 
on  tlie  backs  of  a  great  many  of  the  lice  which  have  beea 
destroyed  by  their  intestine  foes. 

The  best  application  for  the  destruction  of  the  lice  ii  a 
wash  made  of  two  parts  of  soft  soap  and  eight  of  water, 
with  which  is  to  be  mixed  lime  enough  to  bring  it  to  tiw 
consistence  of  thick  whitewash.  This  is  to  be  put  upon  tiw 
trunks  and  limbs  of  the  trees  with  a  brush,  and  as  hig^  ai 
practicable,  so  as  to  cover  the  whole  surface,  and  fill  all  the 
cracks  in  the  bark.  The  proper  time  for  washing  over  the 
trees  is  in  tlie  early  part  of  June,  when  the  insects  are  youiig 
and  tender.  These  insects  may  also  be  killed  by  uaiiig  is 
the  same  way  a  solution  of  two  pounds  of  potash  in  seven 
quarts  of  water,  or  a  pickle  consisting  of  a  quart  of  cob- 
mon  salt  in  two  gallons  of  water. 

Tliere  has  been  found  on  tlie  apple  and  pear  tree  anodier 
kind  of  bark-louse,  which  differs  from  the  foregoing  in  mmj 
important  particulars,  and  approaches  nearest  to  a  speciei 
inhabiting  the  aspen  in  Sweden,  of  which  a  description  htf 
been  given  by  Dalman  in  tlie  ^^  Transactions  of  the  Rojil 
Academy  of  Sciences  of  Stockholm,"  *  for  the  year  1825, 
under  the  name   of   Coccus  cryptoffamuM.     This   species  ii 
of  the  kind  in  which  the  body  of  tlie  female  is  not  hige 
enough  to  cover  her  eggs,  for  the  protection  whereof  another 
provision  is  made,  consisting,  in  this  species,  of  a  kind  of 
membranous  shell,  of  the  color  and  consistence  afanost  of 
paper.     In  the  autumn   and   throughout  the  winter,  these 
insects  are  seen  in  a  dormant  state,  and  of  two  different 
fonns  and  sizes  on  the  bark  of  the  trees. 

The  larger  ones  measure  less  than  a  tentli  of  an  inch 
in   lengtli,  and   have   the   form  of  a  common  oyster-ahellt 

*  Koogl.  VetenAkmpA  Academ.  Nya  HtndlJngar. 


Z  brawl  at  the  binder  extremity,  bat  tapering  towards  tbe 
r.  irbich  is  sonuounted  bv  &  little  oval  bronriish  scale. 
!  small  one^  wlucli  are  not  much  more  than  Iialf  the 
igth  of  tbe  others,  are  of  a  very  long  oval  shape,  or 
EBl  four-sided,  with  the  ends  rounded ;  and  one  extrem- 
is covered  hy  a  minute  oval  dark-colored  scale.  These 
e  shell-like  bodies  are  clustered  together  in  great  nom- 
1^  m  of  a  white  color  and  membi-anous  texture,  and 
Bcoeoons  to  shelter  the  insects  while  they  are  under- 
r  transformations.  The  large  ones  are  the  papa- 
M  or  cocoons  of  tlie  female,  beneath  which  ttie  eggs  are 
I;  and  tlie  small  ones  are  the  cases  of  tlie  males,  and  differ 
n  thue  of  the  females  not  only  in  size  and  sliape,  but 
I  in  being  of  a  purer  white  color,  and  in  having  an 
Iwaied  ridge  passing  down  the  middle.  The  minute  oval 
mt-colured  scales  on  one  of  the  ends  of  these  white  cases 
f  tile  skins  of  the  bee  while  they  were  in  the  young  or 
1  »tate,  and  the  white  shells  are  probably  formed  in  the 
K  wav  as  the  down  which  exudes  &om  the  bodies  of  other 
i-Iice,  but  which  in  these  assumes  a  regular  shape,  varv- 
g  according  to  the  sex,  and  becoming  membranous  after 
»  funned.  Not  baring  seen  these  insects  in  a  living  state, 
ibve  not  been  able  to  trace  their  progress,  and  must  there- 
t  refer  to  Dalman's  memoir  above  mentioned,  for  such 
8  as  tend  to  illustrate  the  remaining  history  of  this 

The  body  of  the  female  insect,  which  is  covered  and  con- 
ed by  the  onter  case  above  described,  is  minute,  of  an 
fonn,  wrinkled  at  the  sides,  flattened  above,  and  of  a 
liih  c-olor.  By  means  of  her  beak,  which  is  constantly 
Bt  into  tlie  bark,  she  imbibes  the  sap,  by  which  she  is 
ritliod  ;  she  undergoes  no  change^  and  never  emetics 
I  her  liabitation.  The  male  becomes  a  chrysalis  or  pupa, 
tboat  the  middle  uf  July  completes  its  transformations, 
in  lis  escape  from  its  case,  which  it  leaves  at  the  hinder 
'ODt^,  and  the  wings  with  which  it  is  pro\-ided  are  re- 
>cd  over  its  head  during  the  operation,  and  are  the  last 
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to  be  extricated.  The  perfect  male  is  nearly  as  miirate  as  t 
]K)int,  but  a  powerful  magnifier  shows  its  bodj  to  be  divided 
into  segments,  and  endued  with  all  the  important  parts  and 
functions  of  a  living  animal. 

To  the  unassisted  eye,  says  Dalman,  it  appears  only  u 
a  red  atom,  but  it  is  fiimished  with  a  pair  of  long  whitish 
wings,  long  antenns  or  horns,  six  1^  with  their  respectiTe 
joints,  and  two  bristles  terminating  tlie  tail.     This  minute 
insect  perforates  the  middle  of  the  case  covering  the  femaki 
and  thus  celebrates  its  nuptials  with  its  invisible  partner. 
The  latter  subsequently  deposits  her  eggs  and  dies.     In  do* 
time  the  young  are  hatched  and  leave  tlie  case,  under  whid^ 
they  were  fostered,  by  a  little  crevice  at  its  hinder  par* 
These  young  lice,  which  I  have  seen,  are  very  small,  of    ^ 
])ale  yellowish  brown  color,  and  of  an  oval  sha|)e,  very  flm^ 
and  appearing  like  minute  scales.     They  move  about  for    ^ 
while,  at  length  become  stationary,  increase  in  size,  and  iMM 
due  time  the  whitish  shells  are  produced,  and  the  included' 
insects  yasa  from  the  larva  to  the  pupa  state.     The  means 
for  destroying  these  insects  are  the  same  as  those  rvconi- 
mended  for  the  extermination  of  the  previous  species. 

Many  years  ago,  when  on  a  visit  from  home,  I  observed 
on  a  fine  native  gra])e-vine,  that  was  trained  against  the 
side  of  a  house,  great  numbers  of  reddish-brown  bark-lice, 
of  a  globular  form,  and  about  half  as  large  as  a  small  pea, 
arrangeil  in  lines  on  the  stems.     An  opportunity  for  further 
examination  of  this  species  did  not  occur  till  the  summer  of 
18*VJ,  when  I  was  led  to  the  discovery  of  a  few  of  these 
li(*e  on  my  Isabella  grape-vines,  by  seeing  the  ants  ascending 
and  desi*ending  the  stems.     Upon  careful  search  I  discov- 
ered the  lice,  which  were  nearly  of  the  color  of  the  bark 
of  the  vine,  partly  imbedded  in  a  little  crevice  of  the  faark« 
and   arranged  one  behind   another  in  a  line.     They  drew 
great  quantities  of  sap,  as  was  apparent  by  tlieir  exudations, 
bv  which   the   ants   wen*   attracted.     Furtlier  observations 
were  arrested  by  a  fire  which  consumed  tlie  house  and  the 
vines  that  were  trained  to  it. 
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LEPIDOPTERA. 

CaTBBTILLABS.  -*  BVTtWRWtlEH.  —  SKIPrSBS.  —  HaWK-MoTUS.  —  £G£RI AK8  OK 
RoRIXO-CATBBPILUklia. —  GUkUOOlflDIAKS.  ^  MOTH8.  —  SpIUNERU.  —  LlTII()> 

MIAX8.  —  TiGEft-MoTHs.  —  Ebmisv-Moths.  —  TU88OCK-M0TH8.  —  Lackey- 
Moths.  —  L  APPEi^MoTin. — Satobmiaks.' —  Ckratocamfiaks.  —  Carpenter- 
Moths  —  PSYCHIAXS.  —  NoTODOVTIAffS.  —  OWL-MoTHS.  —  CUT-WoRMS.  — 

Geometers,  or  Span- Worms,  aitd  Cankkr-Worms.  —  Delta-Moths.  — 
Leai^-Koixers  —  Bud-Moths. —  Fbuit-Moths. — Bee-Moths.—  Corn-Moths. 
—  cliothes-moths.  —  fsather-wuigeo  moths. 

THERE  are  perhaps  no  insects  which  are  so  commonly 
and  so  universally  destructive  as  caterpillars ;  they  are 
inferior  only  to  locusts  in  voracity,  and  equal  or  exceed  them 
in  their  powers  of  increase,  and  in  general  are  far  more 
widely  spread  over  vegetation.  Caterpillars  are  the  young 
of  butterflies  and  of  moths ;  and  of  these,  five  hundred  spe- 
cies, which  are  natives  of  Massachusetts,  are  already  known 
to  me,  and  probably  there  are  at  least  as  many  more  kinds 
to  be  discovered  within  the  limits  of  this  Commonwealth.^ 
As  each  female  usually  lays  from  two  hundred  to  five  hun- 
dred eggs,  one  thousand  difierent  kinds  of  butterflies  and 
moths  will  produce,  on  an  average,  three  hundred  thousand 
caterpillars ;  if  one  half  of  tlus  number,  when  arrived  at 

[  1  The  nnmber  of  tpeefes  in  the  United  States  may  fairly  be  estimated  at  8,500, 
or  even  more.  My  Gntalogae,  pablished  by  the  Smithsonian  Institute,  contains 
the  names  of  nearly  1,800  ftlretdy  described  by  variotis  authors,  exclusive  of 
Microlepidoptera,  which  is  a  numerous  family  of  Itself,  and  comparatively  little 
prr><nrresA  has  as  yet  been  made  in  the  discovery  of  our  indiprenons  species  ircii- 
enilly.  The  latest  and  most  complete  work  on  German  and  Swiss  Lepidupteni 
{DU  SchmetUrlinge  DewUckUmdi  imd  der  Schwtiz^vtm  H.y.  Heinemann,  Brunswick, 
1859)  gives  1,387  species,  exclusive  of  Microlepidoptera,  in  those  two  countries 
alone,  and  we  can  confidently  reckon  on  Hnding  over  three  time»  that  number  in 
the  United  Sutes.  —  Mobris.] 
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maturity,  are  females,  they  will  give  forty-five  millions 
caterpillars  in  the  second,  and  six  thousand  seven  hundred 
and  fifty  millions  in  the  third  generation.  These  data  8u£Bce 
to  show  that  the  actual  number  of  these  insects,  existing  at 
any  one  time,  must  be  far  beyond  the  limits  of  calculati<Hi. 
The  greater  part  of  caterpillars  subsist  on  vegetable  food, 
and  especially  on  the  leaves  of  plants ;  hence  their  injuries 
to  vegetation  arc  immense,  and  are  too  often  forced  upon 
our  notice.  Some  devour  the  solid  wood  of  trees,  some  live 
only  in  the  pith  of  plants,  and  some  confine  themselves  to 
grains  and  seeds.  Certain  species  attack  our  woollens  and 
fiirs,  thereby  doing  us  much  injury;  even  leather,  meat, 
wax,  flour,  and  lard  afford  nourishment  to  particular  kinds 
of  caterpillars. 

Caterpillars  vary  greatly  in  form  and  appearance,  but» 
in  general,  their  bodies  are  more  or  less  cylindrical,  and 
composed  of  twelve  rings  or  segments,  with  a  shelly  hesd, 
and  from  ten  to  sixteen  legs.  The  first  three  pairs  of  legs 
are  covered  with  a  shelly  skin,  are  jointed  and  tapering, 
and  arc  armed  at  the  end  with  a  little  claw ;  the  other  legs 
are  thick  and  fleshy,  without  joints,  but  clastic  or  contractile, 
and  are  generally  surrounded  at  the  extremity  by  numerous 
minute  hooks.  There  are  six  very  small  eyes*  on  each 
side  of  the  head,  two  short  antenna},  and  strong  jaws  or 
nippers,  placed  at  the  sides  of  the  mouth,  so  as  to  open  and 
shut  sidewise.  In  the  middle  of  the  lower  lip  is  a  little 
conical  tube,  from  which  the  insects  spin  the  silken  threads 
that  are  used  by  them  in  making  their  nests  and  their  co- 
coons, and  in  various  otlier  purposes  of  their  economy.  Two 
long  and  slender  bags,  in  the  interior  of  their  bodies,  and 
ending  in  the  spinning  tube,  contain  the  matter  of  the  silk. 
This  is  a  sticky  fluid,  and  it  flows  from  the  spinner  in  a 
fini*  stream,  which  hanlens  into  a  tliread  so  soon  as  it  comes 


[  <  Th<mfi^  I>r.  niirrifl  mentions  the  **  eye»  **  of  catorpillan,  yet  be  it 
i»t«MMl,  hv  (litcii  not  asseri  that  thev  ste.    It  is  very  iloubtfUl  whether  tbey  have  the 
fiu'ulty  of  virion.  —  MoKKiii.] 
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to  ^e  air.  Some  caterpillars  make  but  very  little  silk ; 
otHers,  such  as  the  silk-worm  and  the  apple-tree  caterpillar, 
produce  it  in  great  abundance. 

Some  caterpillars  herd  together  in  great  numbers,  and 
pass  the  earlj  period  of  their  existence  in  society;  and  of 
these  there  are  species  which  unite  in  their  labors,  and  con- 
stx-tEct  tents  serving  as  a  conunon  habitation  in  which  they 
liv^e,  or  to  which  they  retire  occasionally  for  shelter.  Others 
pa&s  their  lives  in  solitude,  either  exposed  to  the  light  and 
air,  or  sheltered  in  leaves  folded  over  their  bodies,  or  form 
for  themselves  silken  sheaths,  which  are  either  fixed  or 
portable.  Some  make  their  abodes  in  the  stems  of  plants, 
or  mine  in  the  pulpy  substance  of  leaves;  and  others  con- 
ceal themselves  in  the  ground,  from  which  they  issue  only 
^hcn  in  search  of  food. 

Oaterpillars  usually  change  their  skins  about  four  times 
*^fore  they  come  to  their  growth.  At  length  they  leave  off 
^^ting  entirely,  and  prepare  for  their  first  transformation. 
^ost  of  them,  at  this  period,  spin  around  their  bodies  a  sort 
^f  shroud  or  cocoon,  into  which  some  interweave  the  hairs 
^f  their  own  bodies,  and  some  employ,  in  the  same  way, 
*^aves,  bits  of  wood,  or  even  grains  of  earth.  Other  cater- 
P  Jlars  suspend  themselves,  in  various  ways,  by  silken  threads, 
^thout  enclosing  their  bodies  in  cocoons ;  and  again,  there.. 
**^  others  which  merely  enter  tlie  earth  to  undergo  dieir 
^I'^ansfonnations . 

WTien  the  caterpillar  has  thus  prepared  itself  for  the  ap- 
proaching change,  by  repeated   exertions   and   struggles  it 
"Ursts  open  the  skin  on  the  top  of  its  back,  withdraws  the 
^ore  part  of  its  body,  and  works  the  skin  backwards  till  tlie 
"inder  extremity  is  extricated.     It  then  no  longer  appears 
*n  the  caterpillar  form,  but  has  become  a  pupa  or  chrysalis, 
Snorter  than  the  caterpillar,  and   at   first  sight  apparently 
Without  a  head  or  limbs.     On  close  examination,  however, 
^'^^re  may  be  found  traces  of  a  head,  tongue,  antennae,  winf^s, 
^^  legs,  closely  pressed  to  tlie  body,  to  which  tliese  parts 
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are  cemented  by  a  kind  of  varnish.  Some  chrysalids 
angular,  or  furnished  with  little  protuberances  ;  but  mm 
of  them  are  smootli,  rounded  at  one  end,  and  tapering 
the  other  extremity.  Wliile  in  the  pupa  state  these  insects' 
take  no  food,  and  remain  perfectly  at  rest,  or  only  move 
tlie  hinder  extremity  of  tlie  body  when  touched.  After  a 
while,  however,  the  chrysalis  begins  to  swell  and  contract, 
till  the  skin  is  rent  over  the  back,  and  from  tlie  fissure 
there  issues  the  head,  antennae,  and  body  of  a  butterfly  or 
moth.  When  it  first  emerges  from  its  pupa-skin  the  in- 
sect is  soft,  moist,  and  weak,  and  its  wings  are  small  and 
shrivelled ;  soon,  however,  the  wings  stretch  out  to  their 
full  dimensions,  the  superfluous  moisture  of  the  body  passes 
off,  and  the  limbs  acquire  their  proper  firmness  and  elas- 
ticity. 

The  conversion  of  a  caterpillar  to  a  moth  or  butterfly 
is  a  transformation  of  the  most  complete  kind.  The  form 
of  the  body  is  altered,  some  of  the  legs  disappear,  the  others 
and  the  antennae  become  much  longer  Uian  before,  and  four 
wings  are  acquired.  Moreover,  the  mouth  and  digestive 
organs  undergo  a  total  change ;  for  the  insect,  after  its  final 
transfonnation,  is  no  longer  fitted  to  subsist  ui)on  the  same 
gross  aliment  as  it  did  in  the  cateq)illar  state;  its  pow- 
erful jaws  have  disappeared,  and  instead  thereof  we  find  a 
slender  tongue,  by  means  of  which  liquid  nourishment  is 
conveyed  to  the  mouth  of  the  insect^  and  its  stomach  be- 
comes capable  of  digesting  only  water  and  the  honeyed  juice 
of  flowers. 

erasing  to  increase  in  size,  and  destined  to  live  but  a 
short  time  afliT  their  final  transformation,  butterflies  and 
moths  spend  this  brief  [>eri(xl  of  their  existence  in  flitting 
from  flower  to  flower  and  regaling  themselves  with  their 
sweets,  or  in  slaking  their  thirst  with  dew  or  with  the 
water  left  staiuling  in  puddles  after  showers,  in  pairing  witli 
their  mates,  and  in  laying  their  eggs ;  after  which  they  die 
a  natural  death,  or  fall  a  prey  to  their  numerous  enemies. 
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Tliese  insects   belong   to  an  order   called    Lepidoptera, 
^'liicli  means  scaly  wings ;  for  the  mealy  powder  with  which 
"leir  wings  arc  covered,  when  seen  under  a  powerful  micro- 
s<^ope,  is  found  to  consist  of  little  scales,  lapping  over  each 
other  like  the  scales  of  fishes,  and  implanted  into  the  skin 
^^  the  wings  by  short  stems.     The  body  of  these  insects 
^   also  more  or  less  covered  with  the  same  kind  of  scales, 
^^^gcther  with  hair  or  down  in  some  species.     The  tongue 
^^nsists  of  two  tubular  threads  placed  side  by  side,  and  thus 
'^r^ing  an  instrument  for  suction,  which,  when  not  in  use, 
^    Tolled  up  spirally  beneath  the  head,  and  is  more  or  less 
co^rered  and  concealed  on  each  side  by  a  little  scaly  or  hairy 
J^^inted  feeler.      The  shoulders  or  wing-joints  of  the   fore 
'^^^ngs  are  covered,  on  each  side,  by  a  small  triangular  piece, 
'^x*ining  a  kind  of  epaulette,  or  shoulder-cover  ;  and  between 
**^^5  head  and  the  thorax  is  a  narrow  piece,  clothed  with 
®*^^^^les  or  hairs  sloping  backwards,  which  may  be  called  the 
^^^llar.     The  wings  have  a  few  branching  veins,^  generally 
**^T^ng  one  or  two  large  meshes  on  the  middle.     The  legs 
^'^'^  six  in  number,  though  only  four  are  used  in  walking  by 
*^tiie  butterflies,  in  which  the  first  pair  are  very  short  and 
•-^e  folded  like  a  tippet  on  the  breast ;  and  the  feet  are  five- 
Jointed,  and  are  terminated,  each,  by  a  pair  of  claws. 

It  would  be  difficult,  and  indeed  impossible,  to  arrange 
tile  Lepidopterous  insects  according  to  their  forms,  appear- 
ance, and  habits,  in  the  caterpillar  state,  because  the  cater- 
pillars of  many  of  them  are  as  yet  unknown  ;  and  therefore 
it  is  found  expedient  to  classify  them  mostly  according  to  the 
characters  furnished  by  them  in  the  winged  state. 

We  may  first  divide   the   Lepidoptera   into   three  great 
sections,  called  butterflies,  hawk-moths,  and  moths,  coiTe- 

[  •  The  9ystemati9tA  of  the  present  day  determine  genera,  and  even  tpecies^  by 
the  peculiar  and  varlons  modificatious  of  these  veins.  The  main  veins  are  called 
nervurts,  the  branches  nervuleSy  and  the  whole  system  Plerology.  The  French 
an^I  the  Germans  differ  as  to  the  names  of  the  distinct  veins,  so  that,  unless  a 
student  knows  to  which  of  the  schools  a  describer  belongs,  he  would  bo  apt  to  be 
mi«ied.  —  Morris.] 
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sponding  to  the  genera  Papilio^  SjMnx^  and  PJudctna  of 
Linnseus.^ 

The  BuTTERFiJE3  (^PapUbnei)  have  threadlike  anteniu^ 
which  are  knobbed  at  the  end  ;  the  fore  wings  in  some,  and 
all  the  wings  in  the  greater  number,  are  elevated  perpen- 
dicularly, and  turned  back  to  back,  when  at  rest ;  they  have 
generally  two  little  spurs  on  the  liind  legs  ;  and  they  flr 
by  day  only. 

The  Hawk-Moths  (^Sphingefi)  generally  have  the  in- 
tennse  thickened  in  the  middle,  and  tapering  at  each  cimL 
and  most  often  hooked  at  the  tip ;  tlie  wings  are  narrov 
in  proportion  to  their  length,  and  are  confined  together  bf 
a  bristle  or  bunch  of  stiff  hairs  on  the  shoulder  of  each  himl 
wing,  wliich  is  retained  by  a  corresponding  hook  on  the 
under  side  of  each  fore  wing ;  all  the  wings,  when  at  rcit, 
are  more  or  less  inclined  like  a  roof,  the  upper  ones  cove^ 
ing  the  lower  wings ;  tliere  are  two  pairs  of  spurs  on  the 
hind  legs.  A  few  fly  by  day,  but  the  greater  number  in  the 
morning  and  evening  twilight. 

In  the  Moths  (^Phalcence)  the  antennss  are  neither  knobbeu 
at  the  end  nor  thickened  in  the  middle,  but  taper  firom  tb^ 
base  to  the  extremity,  and  are  either  naked,  like  a  bristle* 
or  are  feathered  on  each  side ;  the  wings  are  confined  tcr 
gether  by  bristles  and  hooks,  the  first  pair  covering  the  Una 
wings,  and  are  more  or  less  slo])ing  when  at  rest ;  and  ther^ 
are  two  pairs  of  spurs  to  the  liind  legs.  These  insects  By 
mostly  by  night. 

I.    BUTTERFLIES.    (Papiliomes.) 

Besides  the  characters    already  given,  which  distinguish 
this  si'ction  of  the  Lepidoptera,  it  may  be  stated  that  their 

[*  M(>«l<*m  writcrn  divide  thcin  into  two  grent  divi»ion»:  1*1,  IOni§>ak^tra,  vith 
fiUt'onii  iiiit('iiiia%  temiiuating  in  a  club  or  knob,  fruni  pofniXor«  clntt,  and  npac. 
hon»;  Mild  2d,  //t/<r<Hern,  with  anteiin.'V  of  variable  fonn,  !»ometiiiiei»  pn«inatk. 
liiiiMir,  iH'otiiiutetIf  plumoiiO,  &r  ,  J£c.,  from  rrfpor,  variabl^f,  aiid  Ktpac.  bum-  — 
M0KKJ9.J 
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caterpillars  always  have  sixteen  legs ;  namely,  two,  which  are 
tapering,  jointed,  and  scaly,  to  each  of  the  first  three  seg- 
ments behind  the  head,  and  a  pair  of  thick  fleshy  legs,  with- 
out joints,  to  all  the  remaining  segments,  except  the  fourth, 
fifth,  tenth,  and  eleventh. 

The  butterflies  are  divisible  into  two  tribes ;  namely,  the 
true  butterflies,  which  carry  all  their  wings  upright  when 
It  rest ;  and  the  skippers,  which  have  only  the  fore  wings 
upright,  the  hind  wings  being  nearly  horizontal  when  at 
rest 

1.     Butterflies. 

In  these  insects  all  the  wings  are  erect  when  at  rest,  and 
die  antennae  are  knobbed,  but  never  hooked,  at  the  end. 
Thdr  caterpillars  have  a  head  of  moderate  size,  suspend 
themselves  by  the  tail  when  about  to  transform,  and  are 
Dot  enclosed  in  cocoons.  Some  of  these  butterflies  have  the 
>iz  legs  all  equally  fitted  for  walking ;  their  caterpillars  are 
inore  or  leas  cylindrical,  and  secure  themselves  by  a  trans- 
▼Qie  band,  as  well  as  by  the  tail,  previously  to  their  trans- 
bnnation  to  chrysalids  ;  and  the  latter  are  angular.  All 
these  characters  exist  in  the  following  species. 

In  the  month  of  June  there  may  be  found  on  the  leaves 
rf  the  parsley  and  carrot  certain  caterpillars,  (Plate  IV. 
J%.  6,)  more  commonly  called  parsley-worms,  which  are 
wmewhat  swelled  towards  the  fore  part  of  the  body,  but 
tiper  a  little  behind.  When  first  hatched  they  are  less  than 
<M)e  tenth  of  an  inch  in  length,  are  of  a  black  color,  with 
>  broad  white  band  across  the  middle,  and  another  on  the 
tul;  and  the  back  is  studded  with  little  black  projecting 
points*  After  they  have  increased  in  size,  and  have  cast 
their  coats,  it  is  found  that  the  white  band  covers  only  the 
nxth  and  seventh  segments,  that  the  black  projecting  points 
spring  irom  spots  of  an  orange  color,  and  on  the  lower  part 
of  the  sides  is  a  row  of  wliite  spots,  two  more  spots  of  the 
itme  color  on  the  top  of  the  first  segment,  and  one  larger 
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s(K)t  on  the  tail.     Tliese  caterpillars  alter  in  color  and  ip- 
pearance  with   each   successive   moulting,  and   before  they 
are   half  grown  the  projecting  points  and  the  white  btnd 
and   spots   entirely   disappear,   the   skin    becomes   perfectlr 
smootli,  and  of  a  delicate   apple-green  color,  rather  ptler 
at  the  sides  of  the  body  and  whitish  beneath,  and  on  each 
segment  there  is  a  transverse  band  consisting  of  black  ind 
yellow   spots   alternately   arranged.      When    touched,  ther 
thrust  forth,  from  a  slit  in  the  first  segment  of  the  body, 
just  behind  the  head,  a  pair  of  soft  orange-colored  horn*, 
growing  together  at  the  bottom,  and  somewhat  like  the  letter 
Y  in  fonn.     The  horns  are  scent-organs,  and  give  out  t 
strong  and  disagreeable  smell,  |)erceptible  at  some  distance, 
and  seem  to  be  designed  to  defend  tlie  caterpillars  from  the 
annoying  attacks  of  Hies  and  ichneumons.     These  cateqjfl- 
lars  usually  come  to  their  full  size  between   the  10th  iwl 
20th  of  July,  and  then  measure  al>out  one  inch  and  a  hilt 
in  length.     After  this  they  leave  ofi*  eating,  desert  tlie  planti* 
and  each  one  seeks  some  sheltered  spot,  such  as  the  side  of 
a  building  or  fence,  or  the  trunk  of  a  tree,  where  it  prqurtt 
for  its  transfonnation.     It  first  spins  a  little  web  or  tuft  of 
silk  agsiinst  the  surface  whereon  it  is  resting,  and  entangles 
the  hooks  of  its  hindmost  feet  in  it,  so  as  to  fix  them  securely 
to  the  spot ;  it  then  procet*ds  to  make  a  loop  or  girth  of  many 
silken  threads  bent  into  the  fonn  of  the  letter  U,  the  end* 
of  which  are  fastened  to  the  surface  on  which  it  rests  <« 
ejich  side  of  the  middle  of  its  body  ;  and  under  this,  when 
finished,  it   passes   its  head,  and  gradually  works  the  loop 
over  its  Iwick,  so  as  to  support  the  body,  and  prevent  it  (too* 
tailing  downwards.     Though  it  generally  prefers  a  vertical 
surface  on  which  to  fasten  itself  in  an  upright  posture^  >* 
sometimi*s  selects  the  under  side  of  a  limb  or  of  a  pn»ject- 
ing  K-dge,  wliere  it  hangs  sus|kmi(Uh1,  nearly  horizontally,  bj" 
its  feet  and  tlu*  loop.      Within  twi*nty-four  hours  after  it  ha.* 
taken  its  station,  the  caterpillar  casts  off  its  cateq>illar-skin 
and  becomes  a  chrysalis,  or  pupa,  (Plate  IV.  Fig.  7,)  of* 
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pale  green,  ochre-yellow,  or  ash-gray  color,  with  two  short 
ear-like  projections  above  tlie  head,  just  below  which,  on  the 
upper  part  of  the  back,  is  a  little  prominence  like  a  pug- 
nose.  The  chrysalis  hangs  in  the  same  way  as  the  cater- 
pillar, and  remains  in  tliis  state  from  nine  to  fifteen  days, 
according  to  the  temperature  of  the  atmosphere,  cold  and  wet 
weather  having  a  tendency  to  prolong  the  period.  When 
this  is  terminated,  the  skin  of  the  chrysalis  bursts  open,  and 
a  butterfly  issues  from  it,  clings  to  the  empty  shell  till  its 
crumpled  and  drooping  wings  have  extended  to  their  frill 
dimensions,  and  have  become  dried,  upon  which  it  flies  away 
in  pursuit  of  companions  and  food.   ^  U.^^.i^c^-iL   '  '^  *  '^  \t([^2.V^y^]r' 

This  butterfly  is  the  PapUio  Asterias^  of  Cramer.  (Plate  ^ 
IV.  Fig.  4.)  It  is  of  a  black  color,  with  a  double  row  of 
yeUow  dots  on  the  back  ;  a  broad  band,  composed  of  yellow 
spots,  across  the  wings,  and  a  row  of  yellow  spots  near  the 
hind  margin  ;  the  hind  wings  are  tailed,  and  have  seven  blue 
spots  between  the  yellow  band  and  the  outer  row  of  yellow 
spote,  and,  near  their  hinder  angle,  an  eye-like  spot  of  an 
orange  color  witli  a  black  centre  ;  and  the  spots  of  the  under 
side  are  tawny  orange.  The  female  (Plate  IV.  Fig.  5) 
differs  from  the  male,  above  described,  in  having  only  a  few 
small  and  distinct  yellow  spots  on  the  upper  side  of  the 
wings.  The  wings  of  this  butterfly  expand  from  three  and 
a  half  to  four  inches. 

During  the  month  of  July  the  Asterias  butterflies  may  be 
se^i  in  great  abundance  upon  flowers,  and  particularly  on 
those  of  the  sweet-scented  Phlox.  They  lay  their  eggs,  in 
this  and  the  following  month,  on  various  umbellate  plants, 
placing  them  singly  on  different  parts  of  the  leaves  and 
stems.  I  have  found  the  caterpillars  on  the  parsley,  carrot, 
parsnip,  celery,  anise,  dill,  caraway,  and  fennel  of  our  gar- 
dens, as  well  as  on  the  conium,  cicuta,  sium,  and  other 
native  plants  of  the  same  natural  family,  wliich  originally 

[  •  The  synonymes  of  P.  Aticrias  arc  P.  Troilus  Smith  Abbot,  I.  pi.  1 ;  /*.  Ajax 
Clerck,  Icon.,  t  88;  P.  polifxenes  Fab.  —  Mohris.] 
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constituted  the  appropriate  food  of  these  insects,  before  the 
exotic  species  furnished  them  with  a  greater  varie^  and 
abundance. 

Their  injury  to  these  cultivated  plants  is  by  no  meam 
inconsiderable ;  they  not  only  eat  the  leaves,  but  are  ptf- 
ticularly  fond  of  the  blossoms  and  young  seeds.      I  have 
taken  twenty  caterpillars  on   one   plant  of  parsley,  which 
was  going  to  seed.     The  eggs  laid  in  July  and  August  ai« 
hatched  soon  afterwards,  and  the  caterpillars  come  to  tbeif 
growth  towards  the  end  of  September,  or  the  beginning  of 
October ;  they  then  suspend  themselves,  become  chrysalid*'* 
in  which  state  they  remain  during  the  winter,  and  are  no^ 
transformed  to  butterflies  till  the  last  of  May  or  the  begir»^ 
ning  of  June  in  the  following  year. 

I  know  of  no  method  so  effectual  for  destroying  thcff^^ 
caterpillars  as  gathering  them  by  hand  and  crushing  then^  ' 
An  expert  person  will  readily  detect  them  by  their  mvi 
on  the  plants  which  they  inhabit ;  and  a  few  minutes  d^ 
voted,  every  day  or  two,  to  a  careful  search  in  the  garden  -^ 
during  the  season  of  their  depredations,  will  suffice  to  re — " 
move  them  entirely. 

There  is  another  butterfly  which  bears  a  close  resemblance^* 
to  the  female  of  the  Asterias  butterfly,  and  is  nearly  of  th^s^ 
same  size ;  but  the  blue  spots  on  the  hind  wings  are  muclm 
larger,  and  cover  nearly  one  third  of  the  surface ;  the  yel-- 
low  spots  around  the  margin  are  larger  and  paler ;  the  eye- 
like spot  near  the  hind  angle  has  not  a  black  centre,  and 
there  is  a  large  orange-colored  spot  near  the  middle  of  the 
front  margin  of  the  same  wings.     This  species  is  the  Troilus 
butterfly,  or  Papilio  Troilus  of  Linnaeus.   fSU^^ni^^A  .*  i  ^   s 

The  caterpillar  is  entirely  ditterent  from  that  of  the  As- 
terias butterfly.  It  lives  on  the  leaves  of  the  sassafras-tree^ 
u|)on  the  upper  surface  of  which  it  spins  a  little  web,  and 
folds  over  the  sides  of  the  leaf  so  as  to  form  a  furrow  or 
case,  in  which  it  Resides.  Tlie  fore  part  of  its  body  is  large 
and  swollen,  and  it  tapers  tlience  to  tlie  tail.     When  first 
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hatched  it  is  slate-colored  above,  with  a  black  spot  like  an 
eye   on  each  side  of  the  third  segment,  below  and  behind 
which  is  a  large  and  long  white  spot,  and  the  top  of  the 
eleventh  segment  is  white.     After  changing  its  skin,  it  be- 
comes of  a  pale  brownish  olive  color,  the  white  spots  dis- 
appear, and  on  the  top  of  the  back  we  find  two  rows  of 
minate  blue  dots.      When   fourteen  or  fifteen  days  old  it 
changes  its  skin  and  its  colors  again,  the  back  becoming  pea- 
green,  with  blue  dots,  the  sides  yellowish,  and  the  head, 
belly,  and  legs  pink ;  there  is  a  transverse  black  line  on 
the  top  of  the  first  segment,  and  there  are  two  large  orange- 
colored  spots  on  the  fourth  segment,  and  two  of  the  same 
color,  with  a  black  centre,  on  the  third  segment.     The  cat- 
erpillar retains  these  colors  ftom  ten  to  sixteen  days,  increas- 
ing greatly  in  size  during  this  period,  and  finally  attains  to 
the  length  of  two  inches  or  more.      It  comes  to   its  fiill 
growth  when  about  four  weeks  old,  and  then  eats  no  longer, 
but,  deserting  its  leafy  habitation,  it  seeks  a  suitable  place  in 
^hich  to  undergo  its  transformation,  previously  to  which  it 
casts  ofi*  its  green  coat,  and  appears  in  one  of  an  ochre-yellow 
color.    It  then  suspends  itself  in  the  same  way  as  the  cat- 
pillar  of  the  Asterias  butterfly,  and  within  two  or  three 
^ys  after  its  last  change  of  skin  it  moults  again,  and  be- 
comes a  chrysalis. 

The  chrysahs  is  generally  of  a  pale  wood-color,  smoother 
than  that  of  the  preceding  species,  and  with  rather  longer  and 
sharper  ear-hke  projections.  The  chrysalids,  wliich  are  pro- 
duced fi-om  caterpillars  hatched  in  August  and  September, 
'^niain  unchanged  through  the  winter,  and  are  not  trans- 
formed to  butterflies  till  the  middle  of  the  following  June. 
"  is  possible  that  these  butterflies  may  lay  their  eggs  so  early 
•*  to  produce  a  brood  of  caterpillars  in  the  summer,  and  these 
^y  come  to  their  growth,  and  pass  through  their  transfor- 
''^tions,  before  September  ;  but  I  have  only  found  the  cater- 
pillars towards  the  end  of  summer.  I  once  discovered  them 
wi  the  leaves  of  the  lilac,  on  which  they  appeared  to  thrive 
quite  as  well  as  on  the  sassaftas. 


2n« 
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One  more  biitU-rHy  is  ftniiid  in  MnssachuMtls,  f 
t]i<^  pre<'e(ling  in  iis  \arva  staU*  «ii<l  in  its  liatutt.     ttfe4 
largest  speincs,  ex])an<ling  trora  four  nnil  a  half  tti  fitti  IM 
The  prevailing  color  of  the  wings  is  yellow,  with  ■  I 
black  margin,  on  wluch  is  a  row  of  rcllow  t\>ots  ;  the  t 


H    //. 


wings  have  four  short  black  bands  exh^nding  from  their  fi 

edge,  and  the  hind    wings  are  tailed,   and  arc  t 

with  an   orang^red  spot  near  the    liind  njigle.      It  b  ■ 

Papilio  Tumua  of  Linntpus  (Fig.  *.'")■'   7f£^-~*fr*M-- r 

The  caterpillar  of  the  TumHS  butterfly  (Kg.  98)  1 

upon    the    IcBVM  of   I 

"*  "■  aodwild-cherrytre«s,fcU 

them  up  in  dte  sama  wqr 
aa  does  that  a(  the  Tnav 
butterfly,  which,  rooraavcr. 


I*  In  Ibb  tigan,  and  ollnn  wliich  ftdlow,  tlw  unili>r  • 
fnau  Ihn  Ualjr  iif  the  lnH«t,  <•  rvpiM*iil*>l,  ■»  well  » 
lliii  Kfuiv  b  oil  the  left,  aii.l  ronnwlnl  Willi  ihr  laiilr.  - 
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it  resembles  in  form.  When  fully  grown,  it  measures  from 
two  to  two  and  a  half  inches  in  length ;  it  is  of  a  green  color 
above,  with  little  blue  dots  in  rows,  a  yellow  eye-spot  with 
a  Uack  centre  on  each  side  of  the  third  segment,  a  yellow 
and  black  band  across  the  fourth  segment,  and  the  head, 
belly,  and  legs  are  pink.  It  suspends  itself  and  becomes  a 
cbTialis  about  the  first  of  August,  and  is  not  changed  to  a 
httrfijr  till  the  month  of  June  in  the  following  summer. 
Gml  numbers  of  these  butterflies  are  sometimes  seen  around 
paddks  of  water  left  by  rain  in  New  Hampshire,  where  this 
ipedes  it  much  more  common  and  abundant  than  in  Massa- 
cbnsetts* 

The  caterpillars  of  the  three  foregoing  species  are  the 
onlj  ones  in  Massachusetts  which  are  provided  with  forked 
scent-organs,  ciqmble  of  being  withdrawn  and  concealed 
within  the  first  segment  of  the  body.  All  wliich  follow  are 
destitute  of  this  means  of  defence. 

In  Europe  there  are  several  kinds  of  caterpillars  which 
live  exclusively  on  the  cruciferous  or  oleraceous  plants,  such 
as  the  cabbage,  broccoli,  cauUflower,  kale,  radish,  turnip,  and 
mustard,  and  oftientimes  do  considerable  injury  to  them. 
The  prevailing  color  of  these  caterpillars  is  green,  and  that 
of  the  butterflies  produced  from  them,  white. 

They  belong  to  a  genus  called  Pontia ;  in  which  the  hind 
'rings  are  not  scalloped  nor  tailed,  but  are  rounded  and 
^tire  on  the  edges,  and  are  grooved  on  the  inner  edge  to 
^^eceive  the  abdomen ;  the  feelers  are  rather  slender,  but 
project  beyond  the  head;  and  the  antennas  have  a  short 
flattened  knob ;  their  caterpillars  are  nearly  cylindrical,  taper 
a  very  little  towards  each  end,  and  are  sparingly  clothed 
with  short  down,  wliich  requires  a  microscope  to  be  distinctly 
seen;  they  suspend  themselves  by  the  tail  and  a  transverse 
Io(^;  and  their  chrysalids  are  angular  at  the  sides,  and 
pointed  at  both  ends. 

In  the  northern  and  western  parts  of  Massachusetts  there 
is  a  white  butterfly,  wliich,  in  all  its  states,  agrees  with  the 
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foregoing  diaracters.     It  is  the  J'ontia  oUnteea*  (F^.  99), 
^  ^  potlierb   Pontia,   or   while 

butterfij,  and  was  firet  de- 
scribed by  me  in  the  jw 
1829,  in  the  seventh  rot 
ume  of  tlie  **  New  Englud 
Fanner."  •  Abont  the  litt 
of  May,  and  the  be^ning 
of  June,  it  u  seen  flnltcr- 
ing  over  cabbage,  ladiib, 
and  turnip  beds,  and  patches  of  mustard,  for  the  purpose  of 
depositing  its  eggs.  These  are  &stcned  to  the  under  lido 
of  tlie  leaves,  and  but  seldom  more  than  three  or  four  vt 
left  upon  one  leaf.  The  eggs  are  yellowish,  nearly  pen- 
shaped,  longitudinally  ribbed,  and  are  one  fifiei-nth  of  M 
inch  in  length.  Tlicy  are  hatched  in  a  week  or  ten  din 
after  they  arc  laid,  and  the  caterpillars  produced  troia  that 
attain  their  full  size  when  three  weeks  old,  and  tlien  meaioR 
about  one  inch  and  a  half  in  length.  Being  of  a  pale  grctn 
color,  they  are  not  readily  distinguished  from  the  ribi  of  dw 
leaves  beneath  which  they  live.  Tliey  do  not  devour  tbc 
leaf  at  its  edge,  but  begin  indiscHminately  upon  any  put  cf 
its  under  side,  through  which  tliey  eat  irregular  holes. 

When  tlicy  have  completed  the  feeding  stage,  they  quit 
the  plants,  un<I  retire  beneath  palings,  or  the  edges  of  stooed 
or  into  the  interstices  of  walls,  where  they  spin  a  little  taft 
of  silk,  entangle  the  hooks  of  tlieir  hindmost  feet  in  it,  ui 
then  proceed  to  form  a  loop  to  sustain  the  fore  part  of  tbt 
iKxly  in  a  hori7xintal  or  vertical  |>ositiun.  Bending  its  had 
on  one  side,  the  caterpillar  fastens  to  the  surface,  beneath  lh> 
iniihlle  of  its  body,  a  silken  thread,  which  it  < 


[•  PvoHa  ebmcf  l<clon|pi  In  Ihe  Rpnui  PitrU  Sthtk,  (Hmrii'i  CuBloptl- 
ic  P.  rnln  uf  Kirly,  in  Kiuii.  Bit..  IY.  3e»,  !■  cnly  ■  rariMT  of  Huiit'i  /- 
nirf...-  niul  KirlnV  eatla  i-  tlie  imW/VrflnoB  of  DoinJ.  Spec.  Gtn.,  I.  Ht.- 

■  I'hei-  1<^.  Kit  n  fleiire  of  il,  tt  "  I^ke  Siiprrior,"  tiT  A)[muli  utd  C^A 
7.flg.l. 
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its  back  and  secures  on  the  other  side,  and  repeats  this 
operation  till  the  united  threads  have  formed  a  band  or  loop 
of  sufficient  strength.  On  the  next  day  it  casts  off  tlie 
caterpillar  skin,  and  becomes  a  chrysalis.  This  is  sometimes 
of  a  pale  green,  and  sometimes  of  a  white  color,  regularly 
and  finely  dotted  with  black;  the  sides  of  the  body  are 
angular,  the  head  is  surmounted  by  a  conical  tubercle, 
md  over  the  fore  part  of  the  body,  corresponding  to  the 
tlorax  of  the  included  butterfly,  is  a  thin  projection,  having 
in  profile  some  resemblance  to  a  Roman  nose. 

The  chrysalis  state  lasts  eleven  days,  at  the  expiration  of 
which  the  insect  comes  forth  a  butterfly.  The  wings  are 
white,  but  dusky  next  to  the  body ;  the  tips  of  the  upper 
ones  are  yellowish  beneath,  with  dusky  veins ;  the  under 
ode  of  the  hinder  wings  is  straw-colored,  with  broad  dusky 
▼ens,  and  the  angles  next  to  the  body  are  deep  yellow ;  the 
Wk  is  black,  and  the  antennae  are  blackish,  with  narrow 
white  rings,  and  ochre-yellow  at  tlie  tips.  The  wings  ex- 
pand about  two  inches. 

I  have  seen  these  butterflies  in  great  abundance  during  the 
latter  part  of  July  and  the  beginning  of  August,  in  pairs,  or 
■ymg  their  eggs  for  a  second  brood  of  caterpillars.  The 
chiysalids  produced  from  this  autumnal  brood  survive  the 
winter,  and  the  butterflies  are  not  disclosed  from  them  till 
May  or  June.  In  gardens  or  fields  infested  by  the  cater- 
pfflars,  boards,  placed  horizontally  an  inch  or  two  above  the 
•'jAce  of  the  soil,  will  be  resorted  to  by  them  when  they 
^  about  to  change  to  chrysalids,  and  here  it  will  be  easy 
^  find,  collect,  and  destroy  them,  either  in  the  caterpillar 
*  chrysalis  state.  The  butterflies  also  may  easily  be  taken 
V  *  large  and  deep  bag-net  of  muslin,  attached  to  a  handle 
^  five  or  six  feet  in  length ;  for  they  fly  low  and  lazily, 
^•pecially  when  busy  in  laying  their  eggs.  In  Europe  the 
^terpillars  of  the  white  butterflies  are  eaten  by  the  larger 
^tmouse  (jPotm*  major) ^  and  probably  our  own  titmouse 
or  chickadee,  with  other  insect-eating  birds,  will  be  found 
ciqnally  usefol,  if  properly  protected. 
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Twice  u  year  our  pustures  and  raul-«klv8  are  «tlif| 
by  gri»t  numbers  of  the  snml]  yvltuw  Pbiludice  I 
(  Coliaa  Philojiee  < 
dart).  (Fig. 
Fig.  lOt.CenuUe.)  Th«- 
U-fiiu  lo  appear  liiwinL 
liiu  end  ut'  A}inl,  an 
cotumoii  ibnui^wKit  tlu 
month  ofMiiViiLfb^  whirl 
iu>  inoiv  aro  Mt.ii  liU  at 
tlie  end  of  July,  t 
new  brood  Xie^m  io« 
forth,  anil  tMimt;  of  d 
(oatiuue  till  Ute  iu  'Am 
uiitunin.  'I'hvir  winp  in 
yellow,  with  a  block  U 
Ixirder,  whi(^  i 
maleA  Lt  igiiit'*  bn«d4 
tlie  fore  winga,  and  spotted  with  yellow ;  the  fnriRoi  of  B 
wiii^,  the  antenniB,  and  tlie  shanks  are  red  ;  tiiv  foiv  wint 
have  a  small  narrow  black  s|Hit  on  botli  sidis  ni-ax  Uie  iti^ 
div ;  tlie  hind  win^is  have  a  round  oraiigiscolorcd  >H 
t)ie  middle  of  itie  u])per  sidt-,  which  on  tlie  under  i 
rvplaci-d  by  u  Inr^  and  a  Binall  silvery  8|wt  close  t 
and  surromKlLHl  by  a  mst-t-olored  ring. 

The  malts  ure  ^fiicrally  smaller  tlinii  the  (emalee. 
cateqiillars  live  upon  clover,  modicago,  and  I 
Imvc  occasiunitlly  found  them  on  pea-vin««.  They  a 
slightly  downy,  paler  or  yellowish  at  the  sides,  and  g 
tlic  length  of  about  one  inch  and  a  lialf.  They  i 
themaelves  to  the  stems  of  plants  by  the  tail  and  a  t 
verse  loop,  tn  the  some  wuy  us  tlie  preceding  species.  IV 
clirysalis  (Fig.  102}  is  struwH^olorcd,  not  angulahsl  at  liH 
sides,  with  a  slight  prominence  over  tlie  thorax,  md  tin 
anterior  estreinity  ends  In  n  short  and  blunt  point  Th 
^•nus    Co/his,  to  which  the   I'liilodice  buta-rfly  1 


rif.  101 


^ 
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distinguished  by  the  following  characters.  Six  legs  formed 
for  walking ;  short  antennae,  gradually 
thickened  towards  the  end ;  wings  entire, 
hinder  ones  rounded,  with  a  gutter  on  their 
inner  edge  to  receive  the  abdomen,  and 
the  central  mesh  closed  behind  by  an  an- 
golarvein;  caterpillars  cylindrical,  smooth 
or  downy ;  not  striped  on  the  top  of  the 
hick;  suspending  themselves  by  the  tail 
Md  a  loop  round  the  body  ;  chrysalids 
somewhat  gibbous  or  bulging,  not  angulated 
It  the  sides,  and  conical  at  the  upper  ex- 
tremity. 

We  have  several  kinds  of  small  six-footed  butterflies,  some 
of  which  are  found,  during  the  greater  part  of  the  summer, 
in  the  fields  and  around  the  edges  of  woods,  flying  low  and 
frequently  alighting,  and  oftentimes  collected  together  in  little 
>warms  on  the  flowers  of  the  clover,  mint,  and  other  sweet- 
wented  plants.  Their  caterpillars  secure  themselves  by  the 
hind  feet  and  a  loop,  when  about  to  transform ;  but  they  are 
▼ery  short  and  almost  oval,  flat  below  and  more  or  less 
wnvex  above,  with  a  small  head,  which  is  concealed  under 
the  first  ring ;  and  tlie  feet,  which  are  sixteen  in  number, 
ire  so  short,  that  these  caterpillars  in  moving  seem  to  glide 
either  than  creep.  The  chrysalids  (Fig.  108)  are  Fig.  103. 
short  and  thick,  with  the  under  side  flat,  the  upper 
side  very  convex,  and  both  extremities  rounded  or 
^wuse.     They  belong  to  a  little  group  wliicli  may  be  called 

l^ycenians  (Lycenadjs),  from  the  principal  genus  included 
in  it. 

The  most  common  of  these  butterflies  has  generally  been 
"Mistaken  for  the  European  Lycoena  Phlceas^  but  I  am  con- 
^ced  that  it  is  distinct,  and  propose  to  call  it  the  American 
^per  butterfly,  Lyccena  Americana  (Fig.  104).  The  fore 
'rings  on  the  upper  side  are  coppery  re<l,  with  about  eight 
*niall  square  black  spots,  and  the  hind  margin  broadly  bor- 

35 
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(iercd  with  duftkj-  brown  ;  liiiid  wings  with  a  few  small  blttk 
j^  sjiots  on  tlie  middle,  and  a  browlcop- 

Wpeiy-red  hand  on  the  hind  inai^- 
The  wings  expand  trom  l-f,  to  H 
inch.  This  butterfly  is  found  tlirou^ 
out  the  summer  flutterint;  on  (bf 
grass  and  otlicr  low  plants.  Tb« 
cater]  >i  I  lor  is  long,  oval,  and  sliglitly  convex  above,  and  of 
a  grL-enisli  color ;  it  probably  lives,  like  the  Phiatu.  on  th? 
leaves  of  dock  and  sorrel.  The  chryealis,  which  is  ushiUt 
suspended  under  a  stone,  is  light  yellowish-brown,  and  iptf- 
ted  with  black  dots. 

The  Epixanthe  butterfly,  Lyccena  ftfnxanihe  (Btttsdnnl). 
resembles  the  preceding  in  form  and  size,  but  is  of  a  d«^ 
brown  color  nimvc,  with  a  few  black  spots  on  the  middle  of 
the  win^,  and  a  narrow,  wavy  band,  or  a  few  conti^ww 
spots  of  an  orange  color  on  the  hinder  margin  of  tK'  pos- 
terior wings.  This  species  is  rather  rare.  The  wings  in 
both  these  butterflies  are  entire,  or  not  notched  or  tailed,  iwi 
the  knobs  of  their  antennn  arc  short,  thick,  and  nearly  oval- 
There  are  others  with  the  hind  wings  also  entire  sod 
roundetl,  but  the  knobs  of  the  antcnnie  are  longer  and  iK* 
ni'nr  so  thick,  and  their  caterpillars  are  shorter  and  \rn 
convex  ulrave.  These  cliaracters  exist  in  the  bnutifal 
aziir(.>-bliiu  butterfly,  Polifommatui'  PteudarffiotuM  (B(»sd.)> 
(Fig.  li'i'i,  male.  Fig.  lUti,  vnr.  protilc,)  which  meainR' 
v\t-  Mt  r\f.  W9.         from    1^^,   to   li   iw* 

V      .  JS^  across  the  wings.  Tbw 

^^^^^lj^^^k|      ^fin  '"    ^^  '""'^   "^  ^ 

^^^^H^^^l^^      BBdI  y     blue  on  the  upper  ridf* 
^^PPI^^F  ^9Bfr  the  lustre  of  satin: 

•^n   r^^  ^    ^      the  fore  wings   of  tbt 

fi'iniile  have  a  broad  blackish  outer  margin,  and  on  that  of 
the  hind  wings  is  a  mw  of  small  blackish  spots;  all  tbr 
wings  on  the  under  side  are  )>earl-gray,  with  little  Uaekidi 
s|)ot»  ;  tlw  fringes  of  the  wings  are  white. 


THE    COMYNTAS    BUTTERFLY-  275 

^  The  blue  Lucia  butterfly  (^Solyommaim  Lucia  of  Kirby) 
greatly  resembles  the  preceding,  but  the  black  border  of 
the  fore  wings  in  the  female  is  not  so  broad,  the  fiinges  ot 
the  wings  are  spotted  with  black,  and  all  the  wings  on  the 
onder  side  are  dusky  gray,  with  larger  blackish  spots,  and  a 
hroad  blackish  border  behind.  Mr.  Kirby  has  described  only 
the  nude  of  this  butterfly,  in  the  fourth  volume  of  the  Fauna 
Boreali- Americana.     It  is  found  in  April  and  May. 

The  Comyntas  butterfly  (^Polyommaius  Comyntas  of  Go- 
dart)  is  readily  distinguished  from  the  foregoing  by  having 
a  little  thread-like  tail  on  the  edge  of  the  hind  wings.     The 
wings  in  the  males  are  violet  blue,  and  in  the  females  black- 
ish glossed  with  blue  on  the  upper  side,  with  whitish  fringes  ; 
there  are  several  blackish  spots  around  the  hind  margins, 
and  on  the  hind  wings  near  the  posterior  margin  two  cres- 
cents of  a  deep  orange-color.     The  under  sides  of  all  the 
wings  are  gray,  with  black  spots  encircled  with  white,  and 
each  of  the  two  orange-colored  crescents  of  the  hind  wings 
encloses  a  deep  black  spot  encircled  with  silvery  blue.     The 
wings  expand  about  one  inch.     This  butterfly  is  found  in 
dry  woods  and  pastures  in  July  and  August,  and  the  cater- 
pillars live  on  the  leaves  of  die  Le^edeza^  which  grows  in 
those  places.     They  are  oval,  convex,  and  downy,  of  a  pale 
green  color  with  three  darker  green  lines,  tlie  sides  of  the 
body  reddish,  and  the  head  black.     The  clirysalis,  which  is 
usually  &stencd  to  a  leaf,  is  at  first  pale  green,  but  becomes 
brownish   afterwards ;  it  is   sparingly  clotlied  with  whitish 
hairs,  and  there  are  three  rows  of  black  dots  on  the  back. 
The  chrysalis  state  lasts  from  nine  to  eleven  days. 

We  have  several  more  of  these  small  butterflies  witli 
thread-like  tails  on  their  hind  wings,  but  they  difler  from 
aU  the  preceding  species  in  having  the  knobs  of  the  antennas 
longer  and  nearly  cylindrical,  the  eyes  covered  with  a  very 
fine  down,  and  an  oval  opaque  spot  on  the  fore  wings,  near 
the  front  margin  in  the  males.  They  belong  to  the  genus 
Theela,     Their  caterpillars  arc  longer  and  flatter  than  tliose 
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ill  the  genus  Polyommatini^  and  they  usuallj  live  on  tre^. 
One  of  our  largest  kinds  is  the  Falacer  butterfly  (TAerla 
Falacer  of  Godart).  Its  wings  expand  from  \^  inch  to  1^ 
inch,  are  dark  brown  on  the  upper  side,  witli  two  slender 
tails,  one  of  which  is  very  sliort,  on  each  of  the  hind 
wings  ;  and  on  tlie  hind  margin  of  tlie  same  wings  b  au 
orange-colored  spot,  larger  and  more  conspicuous  in  tbe 
females  than  in  the  otiier  sex ;  the  under  side  of  tlie  win^ 
is  lighter  brown;  and  on  each  wing  near  the  middle  is  a 
dark-brown  spot  margined  witliin  and  witliout  with  white, 
and  beyond  the  middle  there  are  two  rows  of  spots  of  the 
same  color,  bordered  on  one  side  only  witli  white;  beside* 
these  s{)ots,  there  are  on  the  hind  wings  near  the  margin  tluee 
or  four  orange-colored  crescents,  the  inner  one  of  which  i* 
separated  from  the  others  by  a  large  blue  spot.  This  insert 
is  found  among  bushes  in  July  and  August.  The  caterpil- 
lar is  said  to  live  upon  various  kinds  of  hawtlioms. 

The  streaked  Thecla  (^Tliecla  strigosa)  has  a  long  andt 
short  tail  on  each  of  tlie  hind  wings,  and  is  of  a  dark-browii 
color  without  spots  on  the  upper  side ;  the  wings  beneath  tn? 
ornamented  with  waw  transverse  white  streaks,  and  n€«r 
the  hind  margin  of  the  posterior  wings  is  a  row  of  deep 
orange-colored  crc»scents,  with  a  large  blue  s|>ot  near  the 
hindmost  angle.  It  measures  one  inch  and  one  tentli  acrw^ 
the  wings.  I  took  it  on  Hlue  Hill  on  the  1st  of  August  b 
the  markings  of  the  under  side  of  the  wings  it  nearly  resem- 
bles   Th'cla  LijHirojjs, 

The  heads  of  the  common  hop  are  frequently  eaten  bv  the 
little  green  an<l  downy  caterpillars  of  a  very  pretty  butterfly. 
which  has  been  mistaken  for  the  Thecla  Favonius^  figured 
in  Mr.  Abbot's  ''  Natural  History  of  the  Insects  of  Georgia"? 
but  it  (litters  from  it  in  so  many  res]H<<*ts,  tliat  I  do  not 
hesitate  to  give  it  another  name,  and  will  therefore  call  it 
the  hop-vine  The<*la,  Tlitda  JfumuW*  *  (Plate  IV.  Fig.  -i). 

I  "   T.  Jiumuli  i-  thf  T.  tiulinut  ol"  Hiiltitor.  —  Morkij*.] 

*  M.  KoimIuvuI  liH*'  fijniriHl  and  de>cn>ied  tht!«  A|)ecii*«  under  the  luuue  (4*  rA«<i* 
FnruHtiu  in  hi<t  *'Hi!>ttiin*  de«  I<<^|itdo|>U*iv^  de  rAmerique  SeptentrioiiiUe." 
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The  ?rmgs  on  the  upper  side  are  dusky  brown,  with  a  tint 
of  blae-gray,  and,  in  the  males,  there  is  an  oval  darker 
spot  near  the  front  edge ;  the  hind  wings  have  two  short, 
thread-like  tails,  the  inner  one  the  longest,  and  tipped  witli 
white ;  along  the  hind  margin  of  these  same  wings  is  a  row 
of  Htde  pale  blue  spots,  interrupted  by  a  large  orange-red 
crescent  enclosing  a  small  black  spot;  the  wings  beneath 
tre  slate-gray,  with  two  wavy  streaks  of  brown  edged  on 
one  side  witli  white,  and  on  the  hind  wings  an  orange- 
cdored  spot  near  the  hind  angle,  and  a  larger  spot  of  the 
ttme  color  enclosing  a  black  dot  just  before  the  tails.  It 
expands  one  inch  and  one  tenth. 

The  last  of  these  butterflies  with  two  tails  to  each  of  tlie 
hind  wings,  does  not  seem  to  have  been  described,  unless  it 
is  to  be  referred  to  the  Sinuzethzs  of  Drury,  the  Damon  of 
Cramer,  or  the  Smilacis  of  Boisduval,  with  the  descriptions 
rf  which  it  does  not  fiilly  agree.  I  propose,  therefore,  to  call 
it  the  Auburn  Thecla  (^Thecla  Aulurniand)^  from  a  fiivorite 
spot  near  Cambridge,  formerly  known  by  the  name  of  Sweet 
Aubum,  where  I  liave  repeatedly  taken  it  before  the  place 
*as  converted  to  a  cemetery.  As  in  the  preceding  species, 
^  outermost  of  the  tails  is  very  short,  and  often  nothing 
f^oudns  of  it  but  a  little  tooth  on  the  edge  of  the  wing.  It 
^^*ries  considerably  in  color ;  the  females  are  generally  deep 
'jTowTi  above,  but  sometimes  the  wings  are  rust-colored  or 
^wny  in  the  middle,  as  they  always  are  in  the  males ;  the 
^^1  opa<|ue  spot  which  characterizes  the  latter  sex  is  ochre- 
ytllow.  Upon  the  under  side  the  wings  in  both  sexes  are 
gf^wi,  the  anterior  pair  tinged  with  brown  from  the  middle 
^  the  inner  edge ;  externally,  next  to  the  fringe,  they  are 
«1  margined  by  a  narrow  wavj'  white  line,  bordered  inter- 
'^ly  with  brown  ;  this  line  on  the  fore  wings  does  not  reach 
^  inner  margin ;  on  the  hind  wings  it  consists  of  six  s\yots 
^'T^ged  in  a  zigzag  manner,  and  the  last  spot  next  to  the 
mner  margin  is  remote  from  tlie  rest ;  besides  these  tliere  are 
^'^^  the  same  wings  three  more  wliite  spots  lx)rdered  with 
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brown  lictwccn  tLe  ^gzag  land  and  the  base  ;  and  between 
the  same  liand  aiid  tlie  margin  tliree  black  spots,  behind  tlie 
middle  one  of  whicli  is  a  rust-red  spot  with  a  black  centre. 
The  wings  expajid  from  1^^  to  Ij^  indi.  Thb  pretty  species 
b  found  on  the  mouse-ear  (^Gnaphalium  phattagineum)  in 
May,  and  on  the  flowers  of  the  spearmint  in  August. 

Some  kinds  of  Tltecla  have  tlie  hind  edges  of  the  win^ 

notched,  but  not  tailed.     This  is  tlie  case  with  the  Nipliim 

Mg.  iw.  butterfly  (^Tlieela  Niphon   of  Hiil>- 

^^^^    /l.^^^     ii«-'r)t  C^'g-   107,)   which  has  bi«i 

T^^^^m^^^^m     <Ak*.'n   at   Sweet   Auburn    early  in 

^^^^H^^^V^  May.  As  in  the  Auburn  butterijt 
«^^P¥^^9B  the    wings    are    deep   brown  !^n. 

^"         ^^^  with  3  large  rusty  space  on  eacl; ; 

the  notches  on  their  edges  are  wliite,  and  the  teeth  belw«it 
them  are  rounded  and  of  a  black  color ;  on  tlie  under  siiif 
the  wings  are  liglit  brown,  with  dark  brown  wavy  and  rif.iaj.' 
lines,  two  of  which  arc  bordered  on  one  side  with  whiit'. 
Tlie  wings  expand  1^  inch. 

The  Mopsus  butterfly  (  Thecla  Mopsiia  of  Hiibner)  djffi'ts 
from  all  tlie  foregoing  ni  having  the  hind  wings  entire  mhI 
not  tailed ;  but  tlie  inner  angle  projects  a  little,  as  it  does  in 
some  species  of  Lyc<xna.  In  form,  and  in  the  color  and 
arrangement  of  the  spots  on  the  under  side  of  the  wings. 
it  approaeliea  to  the  Pldieas  and  Atturicana;  bnt  in  these 
species  tlie  eyes  are  not  downy,  and  the  males  have  not  lie 
oval  opaque  spot  near  the  front  margin  of  tlie  anterior  wings- 
The  Mopsus  butterfly  is  dark  bi-own  above,  with  a  ro«  "f 
seven  or  eight  deep  orange-colored  spots  near  the  marf:in  "' 
the  hind  wings,  larger  and  much  mure  conspicuous  on  the 
under  than  on  the  upper  side.  The  wings  beneath  are  %ht 
brown,  with  a  row  of  Jeep  orange  or  vermilion-colored  spot* 
near  the  liind  margins  of  all  tlie  wings,  an  inner  and  more 
irregular  row  of  small  black  spots  encircled  with  white  o*^ 
the  same,  arid  two  more  similar  spots  close  together  on  ih'-' 
middle  of  tJit-  liiiid  wings.      It  expands  IjV  inch. 


,     My.. Ill* 


FOUR-FOOTED    BUTTERFLIES.  279 

specimen  of  this  fine  butterfly  was  taken  at  Sandwich,  by 
Mr.  John  Bethune. 

Some  butterflies  have  the  first  pair  ** 

of  legs  so  much  shorter  than  the  oth- 
ers that  they  cannot  be  used  in  walk- 
ing, and  are  folded  on  the  breast  like 
m  tippet.  Their  caterpillars,  when 
mbout  to  transform,   do  not  make  a  Thecia  Augusta. 

loop  to  support  the  fore  part  of  the  body,  but  suspend  them- 
selves vertically  by  the  hindmost  feet.     As  they  all  secure 
themselves  pretty  much  in  the  same  way,  it  may  be  proper 
to  explain  the  process.     Having  finished  eating,  the  caterpil- 
lar wanders  about  till  it  has  discovered  a  suitable  situation 
m  which  to  pass  through  its  transformations.     This  may  be 
the  under  side  of  a  branch  or^  of  a  leaf,  or  any  other  hor- 
J^ontal  object  beneath  which  it  can  find  sufficient  room  for 
^ts  future  operations. 

Here  it  spins  a  web  or  tuft  of  silk,  fastening  it  securely  to 
the  sur&ce  beneath  which  it  is  resting,  entangles  the  hooks 
of  its  hindmost  feet  among  the  threads,  and  then  contracts 
its  body  and  lets  itself  drop  so  as  to  hang  suspended  by  the 
hind  feet  alone,  the  head  and  fore  part  of  the  body  being 
carved  upwards  in  the  form  of  a  hook.  After  some  hours, 
the  skin  over  the  bent  part  of  the  body  is  rent,  the  fore  part 
of  the  chrysalis  protrudes  from  the  fissure,  and,  by  a  wrig- 
gling kind  of  motion,  the  caterpillar-skin  is  slipped  back- 
wards till  only  the  extremity  of  the  chrysalis  remains  attached 
to  it.  The  chrysalis  has  now  to  release  itself  entirely  from 
the  caterpillar-skin,  which  is  gathered  in  folds  around  its  tail, 
and  to  make  itself  fast  to  the  silken  tuft  by  the  minute  hooks 
with  which  the  hinder  extremity  is  provided.  Not  having 
the  assistance  of  a  transverse  loop  to  support  its  body  while 
it  disengages  its  tail,  the  attempt  would  seem  perilous  in  the 
extreme,  if  not  impossible.  Without  having  witnessed  the 
operation,  we  should  suppose  that  the  insect  would  inevitably 
fidl,  while  endeavoring  to  accomplish  its  object.     But,  al- 
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though  unprovided  with  ordinary  limbs,  it  is  not  left  without 
the  means  to  extricate  itself  from  its  present  difficulty. 

The  hinder  and  tapering  part  of  the  chrysalis  consists  o^ 
several  rings  or  segments,  so  joined  together  as  to  be  captU& 
of  moving  from  side  to  side  upon  each  other ;  and  these 
supply  to  it  the  place  of  hands.  By  bending  together  twc^ 
of  these  rings  near  tlie  middle  of  the  body,  the  chrystlii 
seizes,  in  the  crevice  between  them,  a  portion  of  the  emplT 
caterpillar-skin,  and  clings  to  it  so  as  to  support  itself  while 
it  withdraws  its  tail  from  the  remainder  of  the  skin. 

It  is  now  wholly  out  of  the  skin,  to  which  it  hangs  sus- 
pended by  nipping  together  tlie  rings  of  its  body ;  bat,  as 
the  chrysalis  is  much  shorter  tlian  the  caterpillar,  it  is  yet 
at  some  distance  from  the  tuft  of  silk,  to  which  it  must 
climb  before  it  can  fix  in  it  the  hooks  of  its  hinder  extremitr. 
To  do  this,  it  extends  tlie  rings  of  its  body  as  iar  apart  as 
possible,  then,  bending  together  two  of  them  above  those  by 
which  it  is  suspended,  it  catches  hold  of  the  skin  Iiigher  op, 
at  the  same  time  letting  go  below,  and,  by  repeating  this 
process  with  different  rings  in  succession,  it  at  length  reaches 
the  tutl  of  silk,  entangles  its  hooks  among  the  threads,  and 
then  hangs  sus|>ended  without  frirther  risk  of  falling.  It 
next  contrives  to  dislodge  the  cast  cater|>illar-skin  by  whirl- 
ing itself  around  i*epeatedly,  till  the  old  skin  is  finally  loos- 
ened from  its  attachment  and  falls  to  the  jnx>und.  The 
whole  of  this  operation,  ditKcult  as  it  may  seem,  is  performed 
in  the  space  of  a  very  few  miimtes,  and  rarely  does  the  in- 
strt  fail  to  accomplish  it  successftilly  and  safely. 

We  may  see  the  whole  process  in  the  caterpillars  of  the^ 
Archippus  butterfly  (^Danais  Arvhij/jmi  of  Fabricius),  whichj. 
livi»s  on  the  common  silk-weed  or  milk-weed  (^AttcUpUi 
St/riacd)  in  June  and  July.  This  caterpillar  is  cylindricil« 
with  a  pair  of  thread-like  black  bonis  on  tlie  top  of  the 
second  se^rnient,  and  a  shorter  pair  on  tlie  eleventli  segment 
and  its  IxkIv  is  marked  with  alternate  transverse  bands  <if 
yellow,  black,  and  white.     It  comes  to  its  growth  in  about 
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fourteen  days,  during  which  it  changes  its  skin  three  times, 
and  finally  attains  to  the  length  of  nearly  two  inches.     The 
cliirysalis  is  about  an  inch  long,  but  very  thick,  nearly  cylin- 
drical in  the  middle,  and  rounded  at  each  end,  with  a  very 
slender  black  -point,  by  which  it  is  suspended.     Its  skin  is 
exceedingly  thin  and  delicate,  of  a  light  green  color,  and 
ornamented  with   golden  spots  and  a   transverse   stripe  of 
black  and  gold.     The  chrysalis  state  lasts  ten  or  twelve  days, 
at  the  expiration  of  which  the  butterfly  comes  forth.     The 
Archippus  butterfly  is  very  common  on  flowers,  particularly 
on   low  lands,  firom  the  middle  of  July  to  the  first  of  Sep- 
tember.    The  wings  on  the  upper  side  are  tawny  orange,  on 
the  under  side  deep  nankin-yellow ;  they  are  surrounded  by 
ft  black  border  spotted  with  white ;  the  veins  are  black,  and 
there  are  several  yellow  and  white  spots  on  the  black  tips  of 
the  fore  wings.     The  males  are  distinguished  by  an  elevated 
Unck  spot  contiguous  to  one  of  the  veins  near  the  middle  of 
the  hind  wings.     This  butterfly  measures  across  the  wings 
from  3}  to  4|  inches.     The  antennae  in  the  genus  Danais 
Ivive  a  long  and  curved   knob;  the  head  and   thorax  are 
spotted  with  white ;  the  males  have  an  elevated  spot  near  the 
iniddle  of  the  hind  wings,  which  in  both  sexes  are  rounded, 
«nd  never  tailed  or  indented.     The  caterpillars  are  Aimished 
^th  projecting  thread-like  horns  in  pairs,  and  the  chrysalids 
ue  short  and  thick,  somewhat  oval,  and  are  ornamented  with 
golden  spots.     The  other  characters  of  the  genus  are  the 
same  as  those  of  the  division  to  which  it  belongs. 

We  have  another  four-footed  butterfly  which  closely  re- 
sembles the  Archippus  in  color  and  markings,  but  difl'ers  firom 
it  entirely  in  the  chrysalis  and  caterpillar  state.     It  is  the  , ,  ^ 

Ksippe  butterfly  {NyTnphalis  IHiippe*  of  Godart).     (Fig.; -^.^^^^   )j ^ 
109.)     It  is  of  a  tawny  yellow  above,  and  of  a  paler  yellow 
beneath,  the  wings  are  surrounded  by  a  broad  black  border 
spotted  with  white,  the  veins  are  black,  there  is  a  triangular 
patch  spotted  with  white  near  the  tips  of  the  fore  wings,  and 

*  This  b  the  Misippus  of  Fabricius,  but  not  of  LinnsDos. 
36 
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n  f'lirvifl  black  land.     It  ( 


tlitvc  to  throu  anil  n  lialf  irK'Iii«.     'V\w  c^crpilUr 
the  poplar  and  willciw ;  it  is  of  a  pale  brown  ctJor, 
]vBs  TaripgatMl  with  white  on  Uio  sidos.  and  Homctiiiies 
green  on  tlic  back :  the  head  is  notched  on  the  top 
a  hump  on  tlic  socond  flep^cn^  from  which  procwJ 


slender  blat-kisli  li..rns,  l^.r^.l  w.  ..11  si.l.s  witli  IiOlc 
the   third,   fourth,   and    titVli   si-pnentu   niv   also  vn 
humped  altove,  and  on  tlii>  t^ntli  and  clevi'nth  are  short 
bf'rclw.     It  sQspends  itself  by  the  hind  fcot,  luforv  i 
ing  to  n  chrysalis.     The  liitt«r  ix  angalar,  and  tapen  ti 
t)ie  tail :  it  is  of  a  pale  brown  or  ashcn-(p^y  color,  wi 
sides  of  tho  back  and  the  extremity  of  tho  body 
and  there  is  a  thin  a)in<»t  circular  projection  staniling 
cally  on  its  odgc  on  the  middle  of  the  back.     The  bul 
appears  in  September,  and  lays  its  e^s  for  a  second 
of  caterpillars,  which  are  transformed  to  chrysalkls  i 
autumn,  and  ri'Uiain  without  further  chaojic  till  the  foil 
spring,  when  they  are  changed  to  butterfliea. 

Tho  genua  Ni/MphalU  •  is  readily  distingoishnl  W 
following  characters.  Four-footed  butterflies,  with  a  1 
straight  and  slender  knob  to  the  auicnne,  the  eilges  of' 

Br  which  1 
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wings,  particularly  of  the  hinder  ones,  scalloped  but  not 
tailed,  the  inner  margin  grooved  so  as  to  receive  and  conceal 
the  abdomen  below,  no  closed  mesh  in  the  middle  of  the 
wings,  and  no  elevated  spot  on  them  in  the  males  ;  cater- 
pillars and  chrysalids  in  form  like  those  of  the  Disippe,  and 
suspended  only  by  the  hindmost  extremity. 

The  caterpillar  of  the  Ephestion  butterfly  (^Nymphalis  //z«j^^^* 
Ephe^Uon  of  Stoll)  is  of  a  brownish  color,  more  or  less  varie- 
gated with  white  on  the  sides,  and  with  green  above,  and, 
like  that  of  the  Disippe,  has  two  long  barbed  brown  horns  on 
the  second  segment.  I  have  found  it  on  the  scrub-oak 
(Qiurcm  UicifoKa)  in  June,  but  Mr.  A*bbot  says  it  lives  on 
the  whortleberry-bush  and  the  cherry-tree. 

The  chrysalis  is  not  to  .be  distinguished  from  that  of  the 

Disippe  in  form  and  color,  and  the  butterfly  leaves  it  eleven 

days  after  the  insect  has  changed  from  a  caterpillar.     This 

butterfly  is  found  about  the  middle  of  June  ;  I  have  seen  it 

*gain  in  September,  though  rarely,  and  the  caterpillars  of 

^e  last  brood  remain  in  the  chrysalis  state  throughout  the 

^ter,  and  are  changed  to  butterflies  in  the  months  of  April 

*^  May  following.     This  butterfly  is  of  a  blue-black  color, 

^ely  glossed  with  blue  on  tlie  hinder  part  of  the  wings, 

"^©  scalloped  edges  of  which  are  wliite,  and  tlie  hind  margins 

*^tdered  with  three  black  lines  ;  near  tlie  tips  of  the  fore 

'''^gs  are  two  or  three  white  spots,  and  just  within  tlie 

"^rter  a  row  of  orange-colored  spots ;  these  spots  are  more 

^tinct  on  the  under  side  of  the  fore  wings,  which  are  more 

^  less  tinged  with  brown,  and  have  near  the  body  two  large 

^^'^ge-colored  spots ;  on  the  under  side  of  the  hind  wings 

^  a  row  of  seven  orange-colored  spots  inside  of  tlie  hind 

Wder,  and  three  more  of  the  same  color  near  tlie  shoulders 

of  the  wings.     It  expands  from  3  to  3^  inches. 

The  Arthemis  butterfly  QNymphalis  Arthemis  of  Drury)  ^li.yy  *<i^ 
(Plate  I.  Fig.  7)  is  very  rare  in  Massachusetts,  but  more 
common   in    the    hilly   parts    of   New   Hampshire.      It   is 
smaller  than  the  preceding,  measuring  from  2$  to  3  inches, 
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resembles  it  a  good   deal  in  form  and  general   color,  \^^ 
is   readily   distinguished   from   it,   and    from   all  the  otkf^ 
American  butterflies,  by  the  broad  white  arched  band  on  di^ 
wings,  which,  beginning  just  beyond  the  middle  of  the  froD# 
edge   of  the   fore  wings,   curves   backwards,  crossing  bodr 
wings,  and  ends  on  the  inner  edge  of  the  hind  wings.     The 
male  differs  from  the  female  in  having  a  row  of  orange-col- 
ored spots  on  the  upper  side  of  the  hind  wings  next  to  the 
border,  as  well  as  on  the  under  side.     The  caterpillar  and 
chrysalis  of  this  species  are  unknown  to  me. 

The  caterpillars  of  many  of  the  four-footed  butterflies  are 
spiny,  or  liave  their -backs  armed  with  numerous  projecting 
points ;  these,  in  some,  are  short  and  soft,  and  beset  all 
around  with  very  small  stiff  hairs,  in  others  they  are  long, 
hard,  and  sharp  prickles,  which  generally  are  fumislied  with 
little  stiff  branches.  The  butterflies  have  tlie  knobs  of  the 
antennsB  short  and  broad ;  the  feelers  are  rather  long,  and 
placed  close  togetlier,  at  the  base  at  least ;  the  inner  margin 
of  the  hind  wings  is  folded  downwards,  and  grooved  for  the 
reception  of  the  body;  the  central  mesh  of  these  wings  is 
not  closed  behind ;  and  the  nails  of  the  four  hind  feet  are 
divided  so  as  to  apix^ar  double.  This  group  may  be  called 
Vanessians  (Vanessad^),  and  contains  tlie  genera  Ar^yt- 
nUy  Melitcea^   Cynthia^  and   Vanessa. 

In  Argynnis  the  wings  are  never  angulated  or  toothed, 
and  the  hind  ones  are  generally  ornamented  with  silvery  or 
pearly  spots  beneath;  the  feelers  spread  apart  at  their  points; 
the  caterpillars  have  a  round  head,  and  are  furnished  with 
branched  spines  on  all  their  segments,  two  of  those  on  the 
first  sepnent  being  usually  longer  tlian  the  rest,  and  directed 
forwards  ;  chrysalids  somewhat  angular,  arched,  ratlier  thick 
at  both  ends,  with  the  head  squared  or  very  slightly  notched, 
without  a  prominent  nose-like  projection  on  tlie  thorax,  and 
on  the  Ixirk  are  two  rows  of  projecting  points,  which  are 
usually  goKIen-c*()lon.'d.  Most  of  the  cateq>illars  in  this 
genus  are  observed  to  live  on  various  kinds  of  violets,  and 


■9 


s¥wSi*'%**t*RPt,iefl . 


un  lliesc  plants  wo  maj  expect  to  find  the  calcr]>illftra  uf  our 
aativu  ajMs-it-s,  which  aa  yet  aro  mostly  unknown,  in  tliu 
onths  of  May.  Juno,  and  July. 


Arygnnit  Idnlia.  Drury,     lUiilJu 


ullerfly. 


(Fig.  110.)/^ 
Fore  wings  deep  tawny  orange,  spotted  with  black,  and 
ith  a  broad  black  liind  border,  around  which,  in  the  fc- 
ales,  is  a  row  of  whitt'  spots ;  hind  wings  bhie-bliick  above. 


r\t.  i: 


*tlitwo  rows  of  Bpota  bi-hind,  both  of  which  in  tJie  female 
i  cream-colored,  but  in  the  males  tlie  spots  of  the  outer 
''^*V  are  deep  tawny  orange ;  all  the  wings  on  the  under 
*''ie  have  a  row  of  peju'ly-white  crescents  within  the  black 
_****rder  ;  and  on  the  hind  wings,  which  are  brown,  are  aeven- 
e  pearly-white  spots ;  the  fringes  of  all  the  wings 
i  spotted  with  white. 
Expands  from  3i  to  3J  inches  or  more. 
This  large  and  fine  butterfly  is  found  in  meadowa  in  the 
r  part  of  July  and  beginning  of  August, 

Argyiintt  AphrotiiU,  Fabriciiis.     Aphrodile  Bunerfiy.    (Fig,  III. yi/i.. .**/»* 

Wings  tawny-yellow  in  the  males,  ochre-yellow  in  tlie 
^malcs,  in  both  brownish  next  to  the  body,  with  a  black  line 
near  the  hinder  margins,  within  which  is  a  row  of  black 
oa-M-i-nts,  and  within  tlic   latter  is  a  row  uf  i-ound   black 
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spots ;  the  nat  of  llit-  surface  is  mort-  or  IcM  con 
largg  im^ulur  iAavk  spots ;   beneath   t}ie   tips   of  tiba  I 
wings  are  seven  or  dght  silvery  spots,  and  on  the  i 


siili!  of  llic  liinci  wiiifT*  «ri;  uljovc  twi-nty  lorj^  «ilv<jnr-wh* *• 
sputa,  six  of  wliicli  are  nf«r  tlii?  bast*,  will  thu  rest  ^■' 
urangeil  Jii  lhr(.*c  nirvi'd  rows. 

li^x|)iin<tK  friiin  2)  to  ^i  inclii-s. 

Very  ('(iminon  on  flowers  in  low  f^rountU  in  tho  Utti'r  f^*^ 
of  July  anil  tliu  Ix'giniiJiig  of  AuRUBt. 


Argynnit  Marina,  Cmincr. 
Wings  tawny,  bordurcd 


(Kig.  118.>   .^ 


r  tKno^^eA  witli  brown,  wiili 
L  posed,  and  above  twvnty  siK 
rows ;  between  the  two  otiti-r  rows 
and  ttotwocn  tJie  two  inner  rows  e 
ck-d  with  wlvery  wliito. 

Exjionds  from  1 }  in  I  ,*a  inch. 


Mrriiia  Uiniprffy. 

Ith  black  hUovv,  witli  a  row 

black   <'r>.'»CHntK  udjocnhig 

border,  and  atiotliiT  of  i 

black  S]M>ts  at  a  dittanoo  f 

it !  tho  rcmaiticivr  of  the  »^"^^ 

fiice  from  tlii;  hn»e  to  the  «»'*- 

die  with  irru^lar  black  tpoc^^* 

iindiT  sidi;  of  tiro  himl  win^^^" 

ill  a  fvw  ofbnv-yfllow  space*  mte« — 

ilvi-ry-wliitc  KjwU  amnt):*-*!  in  fiiu'' 

i  a  scries  of  black  dot»t_ 

Mnfflu  black  dot  ■ 


t  inctC^H 
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The  wings  and  tlie  feelers  of  this  and  the  following  species 
*c  proportionally  more  elongated  than  in  the  Idalin  snd 
phroditc  butterflies.  The  Myrina  begins  to  appear  about 
:e  last  of  May,  and  may  be  found  till  the  end  of  June ;  it 
appears  again  in  August  and  September.  <!a.^..^-^*u^ 

rjQwii*  SeBona,  Fabricius.    Bellona  Butterfly.    (Fig?.  113,  lH.)',-ii«/_r^^'^ 
Wings  tawny  above,  with  two  rows  of  black  spots  around 
e  hind  margins,  at  a  distance  from  which  is  a  row  of  round 
ots  of  the  same  color ;  from  the  base  to  beyond  the  middle 


e  wings  are  covered  with  blackish  spots,  running  together 
Ore  or  loss,  as  in  the  preceding  species ;  tips  of  tlie  fore 
mgs  beneath,  and  under  side  of  the  hind  wings,  brownish, 
1*1  ^oesed  with  purplish  white  on  the  posterior  half  of  the 
tter,  which  are  variegated  with  dark  brown  lines  and  spots. 

Expands  from  1^  to  l-^i^  inch. 

Very  closely  resembles  the  Myrina  in  form  and  color  of 
«  upper  surface  of  the  wings,  but  is  easily  distinguished 
□m  it  by  the  want  of  the  silvery  spots  beneath.  It  is  found 
I  flowers  in  the  latter  part  of  July. 

The  butterflies  of  the  genus  MeUt<Ba  agree  in  most  re- 
■ects  with  those  of  Argynnta,  except  that  the  imder  side  of 
e  hind  wings  b  usually  checkered  with  various  colors,  but 
*  ornamented  with  silvery  or  pearly  spots.  Their  cater- 
llara  are  very  different,  being  covered  with  blunt  tubercles 
set  with  very  short  stifl"  bristles,  and  most  of  them  live  on 
irioos  kinds  of  plantain.     The  chrysalids  are  of  the  same 
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tbnn  as  tlifwo  of  Arffi/nniM,  and  «potl«l  with  IJitrk  or  brpwn, 
but  are  not  ornamented  witli  ]£olden  spots. 

AMitita  nation,  Driiry.     I'liacion  Butlcrfl;.     (Kg,  Hi,)    ! 
Wiiigs  black,  witli  a  row  nf  "ranjjL--rt'd  crvscenU  i 

Fta.  IIK.  '*'*     '""*' 

within     wliicb 
from    two 
rows  of  rrvaiDH! 
orei]  spots ; 
fore  win^.   bvU 
till}   iniddlt!   of  1 
front 
two  oninj[e-red  spots,  and  Romctimta  anotlier  of  tin*  s 
color  on  the  middle  of  the  hind  win^.     AD  the  witt]^  ■ 
black   beneath,   and  spotted   in   the  aaiuc   way   u   on   i 
upper  sido,  witli  the  addition  of  several  laip;  oranp^*-ri^  owl 
jiole  yellow  spotii  between    the  middle  and   tlii.-  InM';   the 
alMlomon  has  tliree  rows  nf  cream-colored  dotN  on  tW  bip. 
Rxpands  from  2  tn  'H  inches  or  more. 
This  species  is  ran^  in  Massticliuxetts ;  It  apjwan  in  1 
^rround.t  in  June.     The  win>r<  ^re  elon^alvd,  ■ 
Mt/rina,  bnt  the  Ri'lem  are  short. 

A/elitaa  Itmeria  f  liomhival.  Ismcria  SuUerilf. 
Winp  tawnv  above,  blot/'Iiwl  with  IJackiah  narrow  tft 
Kt  (he  Imutt,  the  fun,-  wingit  blackish  <>n  iho  liind  inai^ins  ■ 
ti{M ;  tlie  hin<I  wings  veined  and  (•d^rcd  wjtli  blac!k.  wilfa'l 
row  of  liliuk  crescents  nt^r  the  liJnd  liordt^.  next  lo  wluq 
in  a  ntw  of  round  black  dots ;  body  covered  with  while  d 
beneath  ;  under  side  of  the  wings  oclire-yellow,  wi 
o(  jialc  yellow  crescents  edged  with  black  near 
margin  ;  tlie  rivl  of  the  surfitce  of  the  foiv  wings  v 
with  small  black  and  large  yellowish  spots;  next  to  I 
external  row  of  crescents  of  Uie  hind  wingft  i»  ■  fpw  i 
i-vUowiah   dots   enciivled  with    black,  across   tlie   m)<Uk  I 
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>  yellow  band  traveled  and  edged  with  wavy 
bisck  lines,  which  with  the  black  veins  divide  it  into  a  aeries 
of  checki-rs ;  on  tlie  shoulders  of  these  wings  a  long  pale 
ytllow  spot  surroonded  with  black,  behind  which  are  tlu:ee 
square  ones  of  the  same  colors,  contiguous  by  their  sides, 
and  behind  these  two  more  Joining  each  other  by  their 
angles. 

Expands  If  inch. 

I  tliink  it  possible  that  this  species  may  be  distinct  from 
the  Limeria,  which  is  known  to  me  only  by  Dr.  Boisduval's 
figure.*  The  wings  are  short  and  broad,  and  the  feelers 
longer  and  more  slender  at  their  tips  than  in  the  Phaeton. 
f  In  the  markings  of  the  under  side  of  its  bind  wings  it  ap- 
iches  t«  the  Matuma,  CynOda,  and  Ongianus  of  Europe, 
le  only  specimen  which  I  have  seen  was  sent  to  me  by 
,  D.  S.  C.  H.  Smith  of  Sutton. 

Piarot,    Drury.    ^tinros    Butterfly.     (Fig.    116,  male.ftp,' 

Fig.  117,  female.) 

Wings  short  and  broad,  tawny-orange  above,  witli  a  broad 

bhu^k  hind  border,  on  which  is  a  row  of  narrow  tawny  cres- 

mts,  and  before  these  a  row  of  round  black  spots,  much 


!  distinct  on  the  bind  than  on  the  fore  wings ;  the  rest 

■  wings,  from  the  middle  to  the  base,  is  marked  with 

■ow   black   spots,  running   together   hke   network ;  and 

I  fore  wings  is  a  large  black  spot,  extending  nearly 

M  across  the  wing;  the  under  side  of  the  fore  wings  is 

with  black  and  brown,  with  a  buff-colored 


Lf,Moi.t. 


.in Clique  Sepleii 


spot  at  tip,  and  a  creaceat-sli.iped  one  of  the  same  ci 
on  the  middle  of  the  hind  margin ;  mider  side  of  the 
win^  pale  ochre-yellow  or  buff,  variegated  with  brown  K 
and  spots,  with  a  very  large  brown  spot  on  the  hinder 
gin,  on  the  middle  of  which  is  a  whitish  crescent,  and 
fore  this  a  row  of  blackish  dots. 

Expands  from  IfV  to  IJ  inch. 

The  chrysalis  is  about  half  an  inch  long,  brown  and 
fcled  with  white  dots  before,  and  reddish  brown  with  blaclc 
dots  beliind,  and  three  rows  of  minute  points  on  the  back  - 
the  anterior  extremity  is  square  and  the  top  of  the  .thonu^ 
arched,  with  three  little  points  disposed  in  a  triangle.  Tlie 
butterSy  comes  out  about  the  first  of  June.  This  little  and 
very  common  butterfly  varies  considerably  in  the  depth 
quantity  of  its  dark  markings.  It  is  found  on  flowers 
June,  July,  and  August. 


1 


The  genus  Cynthia  was  proposed  by  Fabricins  to  contain 
certiun  butterflies  which  some  entomologists  now  place  in 
Vanessa.     Taken,  however,  in  a  more  limited  sense  than 
was  originally  intended,  it  may  be  retained  for  some  of  the 
species  which  differ  from  the  others  in  the  form  and  colorirtfZ 
of  the  wings,  in  the  habits  of  the  cater])! liars,  and  in  the 
shape   of  the  chrysalids.      As   thus   restricted,   the   geuu-^ 
Cynthia  is   distinguished   by   the   wings   of  the   butterffies 
included  in  it  being  more  or  leas  scalloped  on  the  edges,  iatJ 
not  indented  or  tailed,  and  not  marked  with  mctalHc  chan*"B 
tere  beneath ;  tlieir  feelers  are  much  longer  than  the  IimJiJ 
are  tapering,  curve  upwards   and  are   contiguons   to  theffi 
extremity,  giving  the  head  of  the  insect,  when  viewed  s 
ways,   somewhat   the   form   of  the  bows   of  a   ship.    Tiff  ' 
caterpillars  are  armed  with  branched  spines,  about  equal  ii 
length  on  all  the  segments  except   tlie   first   and   last,  m 
which  they  are  often  wanting,  and  the  head  is  hearl-shaperl. 
with  little  elevated  points  or  short  spines  on  tlie  top.     Thiy 
are  solitary,  and  conceal  themselves  mider  a  web,  or  wilbiu  a 
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fohiml  leaf,  and  suspend  Uiemselves  hy  the  liiiid  feet  alone 
>vhi-n  about  to  transform.  The  chrysalids  are  angular  on 
tbe  lides,  witli  two  or  three  rows  of  sharp  tuljereles  on  tlie 
ijark,  the  anterior  extremity  is  nearly  sijuare,  or  hardly 
iKilj:hcd,  and  there  is  a  short  and  thick  promincncu  on  tiie 
top  of  the  thorax.  The  tubercles,  and  ofUfntiines  the  greater 
l«n  of  the  surface  of  the  chrysahs,  have  the  color  and  lustre 
of  Uiraished  gold ;  from  which  originated  the  name  chiysa- 
I'a,  di'rived  from  tlie  Greek  name  for  gold,  now,  however, 
»p|itied  to  other  insects  in  tlieir  second  stage  of  transforma- 
*ion,  which  are  not  golden-colored. 

CytuAia  Cardui.     Thistle  Biiiterfiy.     (Fig.  1 1^)'''^^-'*!'-'^  "l 
TVingB   tawny   altove,  with   a  tinge  of  rose-red,  spotted 
W'ltli  black  and  wliite;  hind  wings  marbled  beneatli,  witli  a 


^^'^igular  white  spot  in  the  middle,  and  a  row  of  five  eye- 
'■ke  spots  near  the  hind  margin. 
Expands  2^  to  2j  inches  or  more. 

Die  caterpillars  of  tJiis  butterfly  are  found  on  thistles, 
l«rticu!arly  the  spear-tlilstle  (  Cnicus  lanceolatuti)  and  cotton- 
liiistle  ( Onopordan  aoanOUum'),  on  the  leaves  of  the  snn- 
tiower,  hollyhock,  burdock,  and  other  rough-leaved  plants,  in 
June  and  July.  Though  there  may  be  several  on  the  same 
plant,  tiiey  keep  at  some  distance  from  each  other.  Each 
line  spins  for  itself  a  thin  web  on  tlie  surface  of  the  leaf, 
lUally  near  the  edge,  to  which  it  is  also  fastened,  so  as  to 


I 
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draw  over  a  part  of  the  leaf,  and  thus  form  a  litde  teO^ 
beneath  which  the  caterpillar  lives.  It  devonn  tli6  skin 
pulpy  substance  of  the  leaf,  without  touching  the 
skin ;  and  when  it  has  exhausted  the  part  under  its  tent, 
removes  to  another  place,  and  makes  a  larger  habitation 
before.  Very  young  caterpillars,  which  are  distinguished  \f^ 
their  darker  color  as  well  as  their  inferior  siae  from  tb^^ 
older  ones,  cover  themselves  with  a  very  small  portion  of  tk^ 
leaf,  and  are  principally  protected  by  means  of  the  silken 
tent.  The  full-grown  caterpillar  is  about  one  inch  and  a 
half  long.  Its  head  is  black,  its  feet  reddish,  its  body  striped 
with  black  and  yellow  interrupted  lines,  with  about  seven 
branched  spines,  of  a  white  color  tipped  with  black,  <»i  each 
segment  except  the  first,  those  on  the  fore  part  oS.  the  body 
being  more  obscure  than  the  rest.  These  caterpillars  fre- 
quently suspend  themselves  to  the  plants  on  which  they  live, 
and  they  seldom  wander  &r  in  search  of  a  place  wherein  to 
prepare  for  transformation.  The  chrysalis  varies  in  color, 
being  most  often  brown,  with  golden  or  brassy  spots  on  the 
sides  and  back,  sometimes  entirely  golden,  and  sometimes 
white  with  a  silvery  lustre.  The  chrysalis  state  lasts  from 
eleven  to  fourteen  days.  The  butterflies  appear  fixxn  the 
middle  to  the  end  of  July,  and  are  found  on  the  flowera  of 
thistles  and  other  plants.  I  have  also  found  them  early  in 
May,  and  as  late  as  the  month  of  August. 


Cifnihia  Hunter  a.  Fab.     Hunter's  Butterfly.     (Fig.  11^0  ^l[2. 

Wings  tawny  above,  variegated  and  spotted  with  black  and 
white ;  hind  wings  marbled  and  streaked  beneath,  with  two 
large  eye-like  spots  near  the  hind  margin. 

Expands  from  2^  to  2j^  inches. 

The  caterpillars  are  found  on  the  same  plants  as  those  of 
the  tliistle  butterfly,  and  particularly  on  tlie  burdock  and 
cotton-thistle  in  June  and  July.  Mr.  Abbot  says  that  they 
live  on  a  species  of  everlasting  (^Gnaphalium  pohfcepKalum) 
also.     They,  as  well  as  the  chrysalids,  are  very  much  like 
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CyTOhia  Lavinia,*  Fab.  Lnvinia  Butterfly. 
Winga  dark  brown  above,  each  with  a  large  and  a  small 
eye-like  spot  on  both  sides ;  the  fore  wings  with  two  orange- 
red  spots  near  tlie  middle  of  the  front  mar^n,  and  a  large 
whitish  band  enclosing  the  hinder  eye-like  spots ;  hind  wings 
with  a  reddish  band  near  the  hind  margin. 
Expands  irom  2  to  2}  inches. 

The  caterpillar  is  said  to  be  blackish  and  dotted  with 
white,  with  the  belly  and  legs  tawny,  and  two  white  lines  on 
each  side,  the  uppermost  one  of  which  is  spotted  with  tawny 
orange ;  the  spines  (of  wliich  then?  are  two  short  ones  on  the 
head,  besides  those  on  the  body)  are  black  and  branched. 
According  to  Mr.  Abbot,  it  lives  on  the  Canada  snap-dragon 
(.AntirrAinum  Canadense),  and  remans  in  the  chrysalis  state 
sixteen  days.  The  chrysalis  resembles  in  form  that  of  the 
two  preceding  species,  but  is  said  to  be  destitute  of  metal- 
lic spots.  I  took  one  of  these  butterflies  in  a  meadow  in 
Milton,  on  the  19th  of  Augast,  1827,  and  have  never  met 
^^wth  it  since  in  this  State.  It  is  very  common  in  the  South- 
^Btn  States  throughout  tlie  whole  of  the  summer. 

L 


■  t'r.  ttoiiKluval  liiu  diicrilied  tliis  iii:iec:i 
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Cyittltia  Alalanta,  L.     AlaJanltt  BuUerfy.     (KSg.  !».)■  ,     ,, 
Winga  black  above,  spottn)  with  white  near  the  tip  ■" 
the  first  pair,  on  which  ia  uUo  an  omngc-rcd  Imml  am^- 
tlie  middle ;  liind  wings  witlt  «  marginal  orangi--rL>I  Urn!. 


lutlicll^H 


on  whicli  IS  a  row  uf  black  dots,  tlie  two  nc&nxt  b 
angle  having  a  pnle  blue  centre. 

Expand!!  from  2|  tu  8  inclies. 

The    Atjilnnta   butterfly    una    probably    introduced   iattr 
America  fmm  Europe  with  the  common  nettle,  which  it  m- 
hahits.     It  deposits  its  eggs  in  May  ujmn  the  ytnuigeat  and 
smallest  k«ve~s  of  this  plant,  being  caations  to  drup  mlj 
one  upon  a  singl"  l«af.     Tlio  young  calrrpillar  is  guanU 
RgainHt  injnry  from  the  poisonous  prickliss  uf  the  leaf  hf  AH 
numerous  bnuicliing  spinus  with  which  it  is  covervd,  m^^ 
which,   being  longer  tlian   tlie   pricklca,    prevent   its   b4^^| 
from  coming  in  contact  with  the  latter.     Tlw  head  is  tw^ 
ervd  with  a  tough  shell,  which  sufficiently  protects  this  part, 
while  its   strong   and  homy  jaws  are  adapted   for   cntti 
•nd  chewing  the   leaves  and   their  pricklos  with   i 
As  »oon  as  the  caterpillar  is  hatched,  it  spins  a  littU  1 
to  cover  it«elf,  securing  the  threads  alt  ari>und  to  tb«  t 
fif  the  leaf,  so  as  to  bend  upwards  the  sides  and  I 
kiml  of  Irou^li,  in   which   it  remains  concealed.     Una  \ 
of  tlitf  cavity  ia  o|H:n,  and  through  tliia  the  caturptlW  ll 
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its  head  while  eating.  It  begins  with  the  extremity  of 
the  folded  leaf,  and  eats  downwards,  and,  as  it  gradually 
consumes  its  habitation,  it  retreats  backwards,  till  at  last, 
having,  as  it  were,  eaten  itself  out  of  house  and  home, 
it  is  forced  to  abandon  its  imperfect  shelter,  and  con- 
stmct  a  new  one.  This  is  better  than  the  first ;  for  the 
insect  has  become  larger  and  stronger,  and  withal  more 
skiliU  from  experience.  The  sides  of  the  larger  leaf  selected 
for  its  new  habitation  are  drawn  together  by  silken  threads, 
80  that  the  edges  of  the  leaf  meet  closely  and  form  a  light 
»nd  conmiodious  cavity,  which  securely  shelters  and  com- 
pletely conceals  the  included  caterpillar.  This  in  time  is 
eaten  like  the  first,  and  another  is  formed  in  like  manner. 
At  length  the  caterpillar,  having  eaten  up  and  constructed 
several  dwellings  in  succession,  and  changed  its  skin  three  or 
four  times,  comes  to  its  full  size,  leaves  off  eating,  and  seeks 
a  suitable  place  in  which  to  undergo  its  transformations. 
The  young  caterpillars  are  almost  black ;  the  full-grown  ones 
measure  about  one  inch  and  a  half,  are  generally  of  a  brown 
color  more  or  less  dotted  with  white,  with  a  black  head, 
rough  with  elevated  white  points,  with  white  branching 
spines  on  the  back,  and  on  each  side  there  is  a  row  of 
yellow  crescents.  The  cluysalis  is  gray,  with  a  whitish  bloom 
^pon  it  like  that  on  a  plum,  and  the  little  pointed  tubercles 
on  its  back  are  gold-colored.  The  chrysalis  state  continues 
•honl  ten  days,  or  longer  if  the  weather  be  cool  and  wet. 
The  butterflies  fix)m  the  first  brood  appear  in  July,  and  from 
^e  second  in  September. 

In  the  butterflies  belonging   to  the  genus   Vanessa^  the 
'Hngs  are  jagged  or  tailed  on  the  hind  edges.     The  under 
•He  of  the  hind  wings,  in  many,  is  marked  with  a  golden  or 
rilvery  character  in  the  middle;  the  feelers  are  long,  curv- 
ing, and  contiguous,  and  form  a  kind  of  projecting  beak. 
The  head  of  the  chrysalis  is  deeply  notched  or  furnished 
with  two  ear-like  prominences ;  the  sides  are  very  angular ; 
OD  the  middle  of  the  thorax  there  is  a  thin  projection,  in 
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profile  somewhat  like  a  Roman  nose ;  and  on  the  bad 
two  rows  of  very  sharp  tnbercles  of  h  goMcn  color,  i 
caterpillars  are  cylintirical,  antl  anned  with  branchinj:  ^ 
tht?y  live  in  company,  at  k-aat  during  the  early  p«niwl  a 
existence,  and  do  not  conceal  thcins'.-lves  under  ft  1 
within  a  foIdi.^d  leaf. 

VaneMsa  Atttiopa,  L.     Aniiopa  Butterfly.*     (Fig.  121. 

Wings  purplisli  brown  above,  with  a  broad  biiff-i 
margin,  near  the  inner  edge  of  which  there  is  a  row  o 
blue  spots. 

Expands  &om  S  to  3}  inches. 

This  botterfly  pnsaes  the  winter  in  some  sheltered 
in  a  partially  torpid  state.     I  havu  found  it  in 


sticking  to  the  rafters  of  a  Itam,  anil  in  the  crovicea  a 
and  stont^heaps,  huddled  logetlicr  in  prcat  i 
the  win^  d<)ublt!<d  tu^thcr  above  the  back,  and  ■ 
benumbed  tmil  lifeli's» ;  but  it  soon  recovers  its  adin 
bi'ing  fxgwM'd  to  wanntli.     It  cornea  oat  of  its  wia 

I  ■  Thii  li  oiw  of  llie  re*  bnncrflliv  cnimrum  to  llilt  pountiy  u 
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lets  very  early  in  spring,  often  before  the  snow  lias  entirely 
left  tlie  j7oand,  but  with  ragged  and  faded  wings ;  and  may 
bi-secn  ^jHirting  m  warm  and  sheltered  spots  in  the  begin- 
ning of  March,  and  through  the  months  of  April  and  May. 
IViUijn.  in  his  beautiful  lines  on  llie  bhie-bird,  alludes  to  it,s 
•■arly  i-oming  in  ttie  spring, 

-  Wlii-n  dm  tho  I'lnr;  bulWrfly  filts  on  thp  wing." 

Tiie  caterpilhirs  (Fig.  122)  of  the  Antiopa  butterfly  live 
tU(!ethi!r   in    great   numbers   on  i^ 

[Hiplar,  willow,  and  elm,  on 
whicli  t]ie  first  broods  may  bt.' 
Ill  eiirly  in  June.  Tliey  are 
:k,  minutely  dotted  with  white, 
3  a  row  of  eight  dark  brick-re<l  spots  on  the  top  of  the 
k.  The  head  is  black  and  rough  with  projecting  pointa  : 
e  spines,  of  which  there  are  six  or  seven  on  each  segment 
%l>t  ikii  Srst,  are  black,  stiff,  and  branched,  and  the  inter- 
iliale  legs  are  reddish.  Wheu  fully  grown  they  measure 
inch  and  three  quarters  in  IcTigth,  and  appear  very  fbr- 
lahle  with  thoir  thorny  armature,  which  is  doubtless  i"n- 
d«I  to  defend  them  from  tlieir  enemies.  It  was  formerly 
iposeil  that  tliey  were  venomous,  and  capable  of  inflicting 
igeroua  wounds  ;  and  within  my  remembnvnce  many  per- 
B  were  so  much  alarmed  on  tliis  account  as  to  cut  down 
the  poplar-trees  around  thi^r  dwellings.  This  alarm  was 
led ;  for,  although  there  are  some  caterpillars  that 
the  power  of  indicting  venomous  wounds  with  their 
I  and  hairs,  this  is  not  the  case  with  those  of  tlie  An- 
butterfly.  The  only  injury  which  can  be  laid  to  their 
b  that  of  despoiling  of  tlieir  foliage  some  of  our 
ornamental  trees,  and  this  is  enough  to  induce  us  to 
all  proper  measures  for  exterminating  the  insects,  short 
atroying  the  trees  that  they  infest.  I  liave  sometimes 
Uieni  in  such  profiuioii  on  the  willow  and  elm,  that  tlie 
:  bent  under  their  weight,  and  the  long  leafless  brunches. 
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which  they  had  stripped  and  deserted,  gave  suffident  proof 

of  the  voracity  of  these  caterpillars.      The  chrysalis  (Fig. 

123)  is  of  a  dark  brown   color,   with   large   tawny  spoO 

Fiff.  128.      aroand  the  pointed  tabercles  on  the  back.    The 

batterflies  come  forth  in  eleven  or  twelve  day* 

after  the  insects  have  entered  upon  the  chrysalis 

state,  and  this  occurs  in  tlie  beginning  of  Joljr 

A   second   brood   of  caterpillars   is   produced  ii 

August,  and  they  pass  through  all  their  cbangei 

before  winter. 

Vaneua  J  Album.     The  White  J  Butterfly. 

Wings  pale  tawny  red  above,  each  with  a  white  spot  be^ 
tween  two  black  ones  near  the  outer  angle  on  the  finocm 
margin  ;  the  fore  wings  with  a  larger  black  spot  on  the  mid 
die  of  the  front  edge,  and  five  smaller  roundish  black  spoC 
near  the  middle  of  the  wings  ;  hind  wings  with  a  silvery" 
white  character  somewhat  in  the  sliape  of  the  letter  J  in  th»« 
middle  of  the  under  side. 

Expands  from  2^  to  3  inches. 

The  caterpillar  and  chrysalis  of  this  butterfly  are  um^ 
known  to  me."  The  butterfly  probably  survives  the  winter 
like  the  Antiopa,  for  it  has  been  observed  late  in  the  autumis 
and  again  early  in  the  ensuing  spring,  sometimes  in  gre^^ 
numbers ;  but  it  is  very  inconstant  in  its  appearance.  It  b 
more  common  in  New  Hampshire  than  in  Massachusetts. 

VaMssa  Jnierrogationis^  F.     Semicolon  Butterfly.^     (^ig*  ^^M 

Wings  on  the  upper  side  tawny  orange,  with  brown  spots 
running  together  on  the  hinder  part,  and  with  black  spots  in 
the  middle ;  hind  wings  in  the  male  most  often  black  above* 
except  at  the  base,  and  sometimes  of  this  color  in  the  other 
sex  also  ;  the  edges  and  the  tails  glossed  witli  reddish  white ; 
under  side  of  the  wings  in  some  rust-red,  in  others  marbled 
with  light  and  dark  brown,  glossed  with  reddish  wliite,  and 

I V  Vam€S»a  ImUrrogaUomU  twlotigs  to  the  i^ontw  Grapia^  Kiiby.  ^  MtmoA.) 
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with  a  pale  gold-colored  semicolon  on  the  middle  of  the 
hinder  pair. 

Expands  from  2}  to  2|  inches,  or  nioro, 

Thi!  paly-gold  charactev  beneath  the  hind  wings  has  ranch 
more  nearly  Uie  shape  of  a  semicolon  than  of  a  note  of 
inlcrTogatJon  ;  *  for  which  reason  1  have  called  this  the  semi- 
colon butterfly,  instead  of  translating  the  specific  name.  It 
lint  appears  in  May,  and  again  in  Au^ist  and  September, 
and  U  fre*)uently  seen  on  the  wing,  in  warm  and  sunny 
jiiacet,  till  the  middle  of  October,  The  caterpillars  live  on 
ilic  American  elm  and  lime  trees,  and  also  on  the  hoj>-vine. 


^i"i  on  the  latter  they  sometimes  abound  to  such  a  degree  as 
■"Udljr  to  destroy  the  produce  of  the  plant.  In  the  latter 
I'^ft  of  AtigiiHt  tlie  hop-vine  caterpillars  come  to  their  full 
!^wth,  and  suspend  themselves  beneath  the  leaves  and 
'lans  of  the  plants  and  change  lo  clursalids.  This  fact 
'  sffords  a  favorable  opportunity  for  destroying  the  insects  in 
'liii  (heir  stationary  and  helpless  stage,  at  some  loss,  however, 
"f  the  produce  of  the  vines,  which,  when  the  insects  have 
^me  chrysalida,  should  he  cut  down,  stripped  of  the  &uit 
llitt  is  sufficiently  ripened,  and  tlien  burnt.     There  is  prob- 

ib  nHine  fnitn  tliv  lirrak  note  of  (nlarmgntitm.  which 


300  LEPIDOPTERA. 

ably  an  early  brood  of  caterpillars  in  Jane  or  July,  bot  1 
have  not  seen  any  on  the  hop-vine  before  August ;  the  formrr 
are  therefore  confined  to  the  elm  and  other  plants,  in  ail 
probability.    The  caterpillar  is  brownish,  variegated  with  ptle 
yellow,  or  pale  yellow  variegated  with  brown,  with  a  yel- 
lowish line  on  each  side  of  the  body ;  the  head  is  mst-rei 
with  two  blackish  branched  spines  on  the  top;  and  the  spinei 
of  the  body  are  pale  yellow  or  brownish  and  tipped  witk 
black.     The  chrysalis  is  ashen  brown,  with  the  head  deeply 
notched,  and  surmounted  by  two  conical  ears,  a  long  and  thin 
nose-like  prominence  on  the  thorax,  and  eight  silvery  spofei 
on  the  back.     The  chrysalis  state  usually  lasts  from  eleven  to 
fourteen  days ;  but  the  later  broods  are  more  tardy  in  their 
transformations,  the   butterfly  sometimes  not  appearing  b 
less  tlian  twenty-six  days  after  the  change  to  the  chrysalis. 
Great  numbers  of  the  chrysalids  are  annually  destroyed  bj 
little  maggots  within  them,  which,  in  due  time,  are  trans- 
formed  to   tiny  four-winged    flies   (^PteromaluM    Vane$$4t)^ 
which  make  their  escape  by  eating  little  holes  through  the 
sides  of  the  chrysalis.     They  are  ever  on  the  watch  to  lay 
their  eggs  on  tlie  caterpillars  of  this  butterfly,  and  are  so 
small  as  easily  to  avoid  being  wounded  by  the  branching 
spines  of  their  victims. 

Vanessa  Comma.     Comma  Butterfly.^     (Plate  IV.  Fig.  1.)^^ 

Upper  side  tawny  orange;  fore  wings  bordered  beUnd 
and  spotted  with  black ;  hind  wings  shaded  behind  with  daik 
brown,  with  two  black  spots  on  the  middle,  and  three  more 
in  a  transverse  line  from  the  front  edge,  and  a  row  of  bright 
orange-colored  spots  before  tlie  hind  margin ;  hind  edges  of 
the  wings  powdered  with  nnldish  white ;  under  side  marUed 
with  light  and  dark  brown,  the  hinder  wings  with  a  silrery 
comma  in  the  middle. 

Expands  from  2j  to  2}  inches. 

This   butterfly  very  closely  resembles   tlie  white    C   (^C 

[  M  r.  Cumtna  beUmg*  to  the  geniu  Orofiia,  Kirby.  —  lloBBiik] 
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album)  of  Europe,  for  which  it  has  probably  been  mistaken. 
On  a  close  and  careftil  comparison  of  several  specimens  of 
both  together,  I  am  satisfied  that  the  American  Comma  is  a 
distinct  species,  and  the  hinder  edges  of  the  wings,  which  are 
not  so  deeply  indented,  will  at  once  serve  to  distinguish  it.  I 
have  therefore  now  named  and  described  it  for  the  first  time. 
The  caterpillar  lives  upon  the  hop,  and,  as  nearly  as  I  can 
recollect,  has  a  general  resemblance  to  that  of  the  semicolon 
batterfly.  The  chrysalis  (Plate  IV.  Fig.  2,  chrysalis  from 
which  the  butterfly  has  escaped)  is  brownish  gray,  or  white 
vari^ated  with  pale  brown,  and  ornamented  with  golden 
spots;  there  are  two  conical  ear-like  projections  on  the  top 
of  the  head,  and  the  prominence  on  the  thorax  is  shorter  and 
thicker  than  that  of  the  semicolon  butterfly,  and  more  like  a 
parrot's  beak  in  shape.  The  butterflies  appear  first  in  the 
b^inning  of  May ;  I  have  obtained  them  from  the  chrysa- 
lids  in  the  middle  of  July,  and  on  the  first  of  September. 

Vaneua  Pro^ney*  Fah,     Progne  Butterfly.   C^^^^^'-^^j^   ^* 

Upper  side  tawny  orange ;  fore  wings  bordered  and  spot- 
ted with  black ;  hind  wings  blackish  on  the  posterior  half, 
with  two  black  spots  before  the  middle,  and  a  row  of  small 
orange-colored  spots  before  the  hind  margin ;  tails  and  pos- 
terior edges  of  the  wings  powdered  with  reddish  white; 
under  side  gray,  with  fine  blackish  streaks,  and  an  angular 
silvery  character  somewhat  in  the  form  of  the  letter  L  on 
the  middle  of  the  hind  wings. 

Expands  from  \\  to  2|  inches. 

This  butterfly  appears  in  August,  and  probably  also  at 
other  times.  Though  very  much  like  the  preceding  in 
general  appearance,  it  is  readily  distinguished  from  it  by  the 
darker  color  of  the  hind  wings  and  the  angular  shape  of  the 
silvery  character  on  their  under  side.     This  character  is  very 

*  Mr.  Kirby,  whose  work  on  the  insects  of  North  America  abounds  in  raistakcK, 
has  redeecribed  thU  old  and  well-known  species  under  the  name  of  VaiMtta  C 


slender,  and  is  sometimes  entircl;  wanting, 
tlio  Prognc  and  Comma  biittortlies  from  caterpillu 
WLTo  so  much  alike,  tlial  I  am  not  certain  to  which  of  tben 
tht>  following  description  bulongs.  Those  catequlUr»  were 
found  on  tile  American  elm  in  Augu&t ;  thcv  wens  ytlr 
yellow,  with  a  rwlilish-eolored  head,  wliiu'  branching  (pino 
tipped  with  black,  and  a  row  of  four  rusty  spots  on  eat-li  s 
of  the  body.  Thi-y  were  suspended  on  the  '21il  and  i 
of  August,  changed  to  chrj-aalids  witlkin  Iwonty-lour  I 
and  were  transformed  to  butterflies  sixteen  da\ii  uftu 
At  another  time,  a  I'rogne  buttertly  was  obtainvd  \ 
caterpillar,  which  I  neglected  to  deacril>e,  on  the  18th  4 
August,  tlie  chrysalis  state  liaving  continued  only  devf 
days.  The  chrysalis  is  brownish  gray,  with  silvery  spoti  un 
tlie  back,  a  sltort,  thick,  and  rounded  nose-like  prominence 
on  the  thorax,  and  two  conical  double-iHiinlcd 
eiiTs  on  the  head,  tlie  outiiT  points  very  short,  and  the  i 
out's  longer  and  curving  inwanU. 


Kimi-iMi  Mlh^li,*  Godart.     Milbert's  Butterfly.     (_Fig.  liA.T 
Black   nbuvc,   with   a   broad   orangu-rod   band   i 

binder  margin  of  all  I 

\t  wings,  bthind  which  | 

^^E^H^^^^KHK^^^  wings  with  a  * 

^B0^^^H|^^^^K^^  wliite  spot  near  t 

flj^l^H^HR^B  two  orangt-rcU  i^ 

^H^V   ^H|^F  '"^^^  '^^'^  niiddlu 

^^W      ^^^  front  edge  ;  under  i 

det-p  brown,   witli  a  {lulv  iHind  near  the  extremity   of  i 
wings,  and  no  metallic  charactcra  on  the  hinder  [air. 
KxjNuidH  frnin  'H  lu  '21  t 
This  iihowy  buttvrtly  U  mro  in  the  vicinity  of  [luston, 

: 


•  ThU  u  tlir  nmrma  fwniBaU  of  llr.  Saj'  i  tint  Outert'i 
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abiuidant  in  the  nortliwcstorn  part  of  die  State  and  in  New 
Hampshire.  It  appears  in  May,  and  again  in  July  and  Au- 
gitst.  The  caterpillars  livo  togetlier  on  the  common  nettle. 
They  vary  in  color,  some  being  much  darker  than  otliers ; 
—generally,  however,  they  are  pale  brown,  minutely  dotted 
]  yellowish  white,  with  a  dark  brown  longitudinal  line  on 
r  top  of  tlio  hack,  a  whitish  one  on  each  side  just  above 
1  feet,  and  alwive  this  a  row  of  brown  spots ;  the  head  is 
tall,  black,  and  rough,  with  little  black  and  while  tnbur- 
the  spines  are  blackish,  short,  and  witli  very  small 
hranchea  or  lateral  bristles.  It  measures  when  ftiUy  grown 
*n  inch  and  a  quarter  or  more  in  length,  the  chrysalis  is  pale 
lwi>wn  with  golden  spots,  the  top  of  the  head  widely  bat  not 
■^deeply  nolfhed,  and  the  nose-like  prominence  veiy  small. 


The  last  of  the  four-footed  butterflies  remaining  to  be  de- 
sribed  may  be  called  Hipparcbians  (^Stpparc/tiadcE').  Tlie 
^ings  of  the  butterflies  belonging  to  tliia  group  are  entire, 
1  tlie  veins  of  tlie  flrst  pair  swelled  at  their  origin,  and 

•  central  mesh  of  the  second  pair  closed  behind.     Their 
^tcrpillars  are  not  spiny,  and  are  of  a  green  color,  spindle- 

Ktpi'd,  or  cylindrical,  tapering  at  both  ends,  witli  the  hinder 
nity  notched  or  terminating  in  two  conic^  points,  and 
I  head  is  eitlier  rounded  or  notched  above.  They  live 
[closivoly  on  vanous  kinds  of  grasses,  for  the  most  part 
lonc^aling  tliemselves  during  the  day  among  the  stubble, 
told  Busj>end  themselves  by  the  hindmost  feet  alone  when 
lut  to  transform. 
The  chrysalis  is  either  oblong  and  somewhat  angular  at 

•  sides,  witli  tlie  head  notched  and  two  rows  of  jxiintud 
des  on  the  back,  or  short  and  rounded,  with  the  head 

obtuse ;  but  never  ornamented  with  metallic  spots.  The 
small  size  and  uniformly  green  color  of  the  caterpillars  of 
our  native  species,  and  the  obscurity  in  which  tliey  gener- 
ally live,  render  it  very  diflicult  to  discover  tliem;  and 
hence  tliey  rarely  \iass  under  our  observation.     This  being 
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tliu  cose,  and  not  having  much  to  cominuiiirati.'  i 
the  habits  of  individual  species,  1  shall  cuiitirK^  my  fiirthtf 
rvmarka  U)  k  description  of  the  insects  in  their  final  ttMt. 
when  tliey  are  exposed  to  riew.  and  attmrt  nur  n<itin:  hi 
their  neat  and  modest  coloring,  luid  th^-ir  gmceftil  and  ^ntk 
motions.  They  arc  mostly  found  in  tliickets  and  woodst  u*<l 
more  rarely  in  places  more  open  an<i  exposed. 

Hipparehia  nmxdea,  Sny.     Tlte  Muuninin  Biitlcrfly.     (Fig.  126.) 

Wings  dusky   brown   above,   tliin,  delicate,   and   alnott 

transparent,  in   die  mak 

"*'  '*^  -  paler,  and  witli  more  of  u 

'  ■  oehre-yullow  tint ;  frin)^ 

black,  barred  with  odne- 
ycllow,  and  a  row  of  fidnt 
ochre-yellow    spota   near 
tile   hind   mar^   of  d» 
second   pair  ;    tlie   under 
side  of  these  wings  and  of  the  tjps  of  the  fore  wii^  u  lur- 
bled  witli  black  and  white,  n  portion  of  the  white  I 
an  irregular  hand  beyond  the  middle  of  the  hind  wui^. 
Expands  \^  uich  to  2  inelm. 
This  butterfly  has  hitherto  been  token  only  on  tl»e  vanua 
of  tlie  White   Mountains  of  New   Hampshire  in  Jane  u 
Jtdy.     It  was  observed  in  great  abundance  Hyuif;  about  4 
the  top  of  Mount  Washuigton  on  tlie  ^Htli  of  July  la&L 
luu  also  been  seen  on  tlie  Monadnoc  Mountain,  aud  * 
pmliably  be  disct)vcr«i  on  tlie  tops  of  tlie  hij;h  n 
our  own  State,  if  looked  for  at  tlie  proper  season.     It  c 
resembles  tlie   Fvrtanataa  of  Lapland,  witli  wlurh 
coinpuii-d  it,  irnd  find  it  to  lie  s|H>ci6cally  distinct, 
was  the  lint  deitcrilK'r  of  it.  and  it  is  well  figured   i 
American  Enlomulo;^.    l>r.  UoiMluval  lias  uiice  r 
and  figured  it  under  tlie  name  of  Ckionabat  Al*>.* 


w  ^ 


^^^^*  BOISDUVAL'S    BUTTFHFLY. 

Jfipparehia  Alope.  Fal).     Alope  Bnllerfly.     (Fijr.  127.)*"—" 

Dark  brown ;  fore  wings  with  a  broad  ochre-yellow  band 

beyond  tJie  middle,  enclosing  two  round  black  spots,  with  a 

sky-blue  centre  ;  hind  wings  notched  beliind,  with  from  one 

-  to  tliroe  eye-like  spots  of  a  black  color,  with  a  blue  centre 

llie  upper  side,  and 

ir  or  five  of  the 

id,     but     of    unequal 

beneath  ;  the  under 

of  the  wings  is  pale 

m,    with    numerous 

dark  brown  streaks.  The 

eye-apola     on    the   hind 

igs     are     sometimes 

ting  in  tlie  males. 

Expands  from  2  to  2}  inches.     In  tlie  Southern  Stales 

individuals  are  found  measuring  three  inches. 

The  Alope  butterfly  is  found  from  the  first  of  July  to  the 
middle  of  September  in  open  woods  and  in  orchards.  The 
caterpillar  is  pale  green  with  dark  green  stripes ;  tlie  head  is 
round,  and  the  tail  ends  in  a  short  fork.  The  chrysalis  is 
elongated,  roundish  at  tlie  sides,  witli  tlie  head  notched. 

[  Jfiftparthia  BouduvalHt.     Boisduval's  Bullerfly.     (Fig.  128.)         "' 

Pale  yellowish-brown  :   the   fore  wings  upon  both  aides 
lave  four  eye-like,  blackish 
vilh  a  white  centre, 
nd   the   hind   wings   have 
the   external   spot  re- 
■  from  the  others,  and 
two   next  to  the  liind 
igle  verj'  small  and  close 
r.      In    some    indi- 
iduala  the  white  centi-e  is 


Kg.  im. 


intjng  in  some  of  the  eye-spots  ( 


■  upper 


ide  of  tlie 
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I'liifl  butterfly  is  iigurul  in  Dr.  BoUdavaVs  Jlutoin  4^ 
Lfpuioptrrei  de  CAmMqiie,  ander  the  luune  of  &i^m 
VaiUhun;  but  as  it  does  not  agtve  with  tlie  dwcriptions  of  iht 
Canthut  of  Linniuus  mid  uf  Fabricios,  in  buth  oTwhiok  Hum 
are  no  eye-spots  on  the  upper  side  of  the  wittgs,  1  h«w 
thought  it  entitled  to  a  new  name,  and  am  liappy  to  ili'itiw* 
it  to  one  of  tlie  moKt  accompUslied  ontomologials  nov  Iirni)[. 
This  delicate  batterfly  delights  in  open  and  elevated  siOA- 
tions,  and  is  found  in  July  on  the  aides  of  the  highest  hilb. 
and  in  tlie  mountain  meadows  of  the  northwestern  parli  J 
this  State. 


Mpparchia  Enrytru,  Fah. 
Dark  bi-own  above,  pale 


w 


Eurytris  BuUeriljr.     (Fig.  I3il.) 
beneath,  with  two  longiudtiu. 
dti«lcy  siri]>e» ;  on   the  Vpfn 
side   of   tile   wiiif^    an    t«» 
black   cyo-sjtott,   endoiwil   ia 
an    oeh  re-yellow    ring, 
two  lead-colored   dots  in 
centre  of  each  8[)ot ;   uti 
hind  M-inga   there   is   i 
imallcr  spot,  with  a  1«k1-< 


ored  centre,  iioiir  llie  liitidt^r  angle  ;  all  tlieae  spots  are  f 
on  tlic  under  side  of  the  wings,  and  between  thecn  an  I 
tiTjKwi'd  tliL-  name  namt^cr  of  small  lead-colored  kpota. 
Expands  t  inch  and  C  or  7  tenths. 


m 


Tliis  buU4frfly  is 
ill  Jnne  and  July  a 
bullies  uiul  ill  the  f 
of  woods,  aeddo^  tlie 
shade  ntfarr  than  the 
AunsUinc.  The  caia 
hir  riMenibte*  that  of  || 
Alnpe  buiterAy,  bat  4 
chrysalis  is  shuner,  n 
tlie  head  obti 


2.     Skippkus.     {ilaipenatUe.) 

The  butlertlies  of  this   tribe  freiiuent  grassy  places,  luid 
low  buslK-s  and  thickets,  flying  but  a.  short  distance-  at  a  time, 
I  with  a  jerking  motion,  whence  they  are  called  skippers  by 
I  English  writers.     When  they  alight,  tlify  usually  keep  the 
btiid  wings  uxicnded  horizontally,  mid  tlie  fore  wings  some- 
what raised,  but  spreading  a  little,  and  not  entirely  closed, 
as  in  other  buttertliea  ;  tiame  of  them,  however,  have  all  tlie 
winga  spread  open  when  at  rest,  and  there  arc  others  in 
which  they  are  all  elevated.     Notwithstanding  this  diilereiKie 
I  the  position  of  the  wings,  tlie  Ilespenaiis  all  have  certain 
Lcters   in   coimnon,  by  which   they  are  readily  disdn- 
pislied  trom  other  butterflies.     Their  bodies  are  short  and 
bick,   with   a   large   head,  and   very  prominent   eyes ;  the 
telers   are   short,   almost  square   at  the  end,  and    tlnckly 
lothed  witii  hairs,  which  ^ve  them  a  clumsy  appearance  i 
!  uitemis!  are  short,  situated  at  a  considerable  distance 
rom  each  other,  and  in  most  of  these  bisects  vnth  the  knob 
t  the  eiid  either  curveil  like  a  hook,  or  ending  with  a  ht- 
t  {Hiini  bent  to  one  side;  the  legs  are  six  in  number,  and 
L-  tour  liindcr  shanks  are  armed  with  two  jiaira  of  spui's. 
Th^r  caterpillars  are  somcwiiat  spindle-shaped,  cylindrical 
in  the  middle,  and  tapering  at  each  extrcnuty,  witliout  spines, 
and  generally  naked  or  merely  downy,   witii  a  very  large 
head  and  a  small  neck.     They  are  solitary  in   their  habits, 
«nd  mjuiy  of  them  conceal  themselves  within  folded  leaves, 
like  tlie  caterpillars  of  tlie  thistle  and  netde  butterflies  (_Ci/n- 
ktfui  Caniui  and  AUdanla),  and  undergo  their  transforma- 
within  an  envelope  of  leaves  or  of  fragments  of  stubble 
1  li^ther  with  silken  threads.     Their  clirysalids  are 
tnerally  conical  or  taperuig  at  one  end,  and  rounded,  or 
lore  rarely  pointed,  at  the  other,  never  angular  or  onia- 
mented  with  golden  spots,  but  most  often  covered  witli  a 
bluish-white  pow<ler  or  bloom.      They  ai-e  mostly  listened 
by  the  tall  and  a  few  transverse  threads,  within  some  folded 
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leaves,   which  are  connected   together  by   a   loose  internal 
web  of  threads,  forming  a  kind  of  imperfect  cocoon. 

Heteroptenu  marginattis.     Bordered  Skipper.     (Fig.  131.) 

Fore  wings  tawny  yellow  above,  shaded  with  brown  be- 
yj^  ^3j  hind,  and  witli  an  indistinct  brownish 

streak  in  the  middle ;  beneath,  brown, 
with  the  front  and  hind  margin  broadly 
bordered  with  tawny  yellow ;  hind  wingi 
tawny  yellow,  with  a  broad  brownish 
outer  margin  above,  and  without  a  bor- 
der beneath  ;  antennae  and  legs  ringed  with  black  and  white; 
body  slender,  longer  than  the  hind  wings,  which  are  hoii- 
zontal  in  repose,  and  the  fore  wings  raised  and  spread  a 
little. 

Expands  about  i  of  an  inch. 

This  pretty  species  does  not  appear  to  have  been  described 
before.  The  chrysalis  from  which  it  was  obtained,  on  the 
20th  of  July,  is  rather  long,  nearly  cylindrical,  but  tapering 
at  the  hinder  extremity,  and  with  an  obtusely  rounded  bead. 
It  is  reddish  ash-colored,  minutely  sprinkled  with  brown 
dots.  I  am  not  sure  that  this  skipper  belongs  to  the  genus 
Ueteropteru9^  but  have  placed  it  in  this  genus  on  account 
of  the  antennffi,  which  are  not  hooked  at  the  end,  but  ter- 
minate much  like  those  of  the  genus  Pofyommatus. 

In  the  greater  number  of  our  skippers  the  antennae  are 
curved  or  hooked  at  the  end.  This  is  the  case  in  the  kinds 
belonging  to  the  genus  Thanaos^  which  have  the  knobs  of 
the  antennas  long,  tapering,  and  curved,  the  body  thick,  and 
shorter  than  the  wings  ;  the  latter  are  generally  spread  in 
repose,  and  the  fringes  are  of  one  uniform  color,  or  not 
spotted.  The  males  are  distinguished  by  having  the  middk 
of  the  front  edge  of  the  fore  wings  doubled  back  on  the 
upper  surface. 


TBK    BRIZO    SKIPPER. 


7%at»aoM  Jiteetiaiii.  Fab.     Juvenare  Skipper. 
SmolcT  brown  on  both  sides  ;  fare  wings  variegated  above 


b  gray,  with  transverse  i 
1  small  t 


of  dusky  spots,  : 
■  the 


white  f 


1  senu-transparent  v 

1^'  these  spots  are  diapoaed  in  a  transverse  row,  but  the  two 

tkiadinnst  are  separated  from  the  others  by  a  considerable 

nteni'al,  and  the  seventh  spot,  which  b  sometimes  wanting, 

iced  nearer  tJie  middle  of  the  wing ;  hind  wings  witli  a 

'  of  blackish  spots  near  the  lund  margin. 

■Expands  1^  inch. 

■  There  is  a  local  varie^  of  this  skipper,  that  is  much  more 
mon  in  Massachusetts  than  the  preceding,  of  inferior 
,  seldom  expanding  more  than  1^  inch,  in  wlilch  the 
Idle  spots  are  smaller,  and  the  seventh  is  wanting  near 
i  middle  of  the  fore  wing.  This  skip]>er  is  found  in 
uluvrs  in  May,  and  a^;aiu  in  Augost.  The  caterpillar 
ious  pea-blossomed  plants,  such  as  the  Gltfcine, 
t  groundnut,  the  LaAt/ru»,  or  vetchllng,  &c.  It  is  green, 
*itb  pale  stripes,  and  a  lieart-sbaped  brown  head.  The 
du^-sajis  is  rather  long  and  tapering,  according  to  Mr.  Ab- 
wt  of  a  green  color,  and  b  enclosed  in  a  cocoon  of  leaves 
Mil  threads ;  in  my  specimens  pale  yellowish  brown,  with 
»  few  minute  hairs  on  the  body,  and  with  tlie  tongue-case 
pfwminent  and  pi'qecUng  beyond  tlie  middle  of  the  breast ; 
•"d  the  cocoon  was  composed  of  stubble.  Mr.  Abbot  in- 
fonttt  na  that  in  summer  the  skipper  leaves  the  chrysalis  in 
le  days ;  but  the  autumnal  brood  continues  in  tlie  chrysalis 
pile  thntughout  the  winter. 

7%itnuot  Brizo.     Brizo  Skipper.     (Fig.  132.) 

■  Dark  brown;  fore  wings  almost  black  on  the  upper  side, 
i  variqiiated  with  gray  externally ;  near  tlieir  hind  niar- 
I  is  a  mw  of  gray  dots,  within  wliich  is  a  transverse  band, 
njMEted  of  another  row  of  oval  gray  spots,  between  two 
ider  black  sgzag  lines,  and  across  the  middle  is  another 
nd  of  the  same  kind ;  on   tin-  liind  wings  are  two  wavi 
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rt'wa  of  (x-hro-ycllow  dota  neAr  Uiu  hind   msrgiii ;   all  tin 
wings   beiieatli    have   two    rovrn  of  dots   of  tlie    aaiu«  rukr  J 
behind. 

Kxpands  from  l^S  to  1^  incli. 

ri,  in.  'l'li<^  skipper*   luu  tiol  I 

WiK-st-riUxl  before,  but  »  fip 
in  Dr.  IJoisduval'6  work  i 
ih«  name  above  given.      It  ) 
found   in  thti  same  placen  i 
nl  the  sanii-  timee  u  tlw  ; 
ceding  species,  to  which  aUa  | 
heam  a  close  resemblance  in   the  caterpillar  and  chn'M 
states,  and  lives  on  the  same  kind  of  plaiils. 

In  the  skippers  which  Dr.  Hoiaduva]  arranges  tinder  ll 
name  of  Huiiarnut,  tlie  knolw  of  the  antonn»  an?  very  k 
gradually  taper  to  a  point,  und  are  suddenly  bent  like 
in  the  middle ;  tlie  front  e<Ige  of  the  fore  wings, 
males,  is  iloiibled  over ;  the  hind  wings  are  often  tailed,  i 
are  fumishetl  witli  u  little  projecti<Hi  on  ilic  kinder  i 
the  fiinges  are  spotted ;  and  all  the  wings  are  raised  wfal 
at  rest. 

Xudamof  Titynu,  Fult.     Tilj-nis  Skipper."     (Plat.'  V.  Fig.  iji 

WingH  brown ;  firBt  pair  witb  a  transTene  b< 
band  across  tlio  middle,  and  a  few  spots  towarUs  Uw  tip,  | 
a  honey-yvllow  color ;  hind  wings  with  a  aborl  iw 
oil  tlie  hind   anglts,  and  a  broad  silvery  band  i 
middle  of  the  under  side. 

KxiMiniU  from  2  to  21  inches. 

This  liir^p;  and  hi-miliftil  insect  miikefi  its  app* 
the  middle  of  Jane  till  n^er  tlie  beginning  of  Jtilr, 
Hweot-8ccnted  Bowers,  which  it  visits  during  tlio  mkddlx  % 
tlie  day.     Its  flight  is  vigorous  and  rapid,  and  its  itrcnfrtfa  i 
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tliat  it  cannot  be  captured  without  danger  of  its 
ly  dc&ced  in  ita  struggles  to  escape.  The  females 
.,  singly,  on  tlie  leaves  of  tlie  common  locusts 
faaidactKta),  and  on  those  of  the  vi«;Id  locust 
which  is  much  cultivated  here  aa  an 
The  caterpillars  are  liatche<l  in  July,  and 
■saaSi  conceal  themselves  under  a  fold  of  the 
3  of  a  leaf,  which  is  bent  over  their  bodies  and  secured  by 
ins  of  silken  threads.  When  they  become  larger  they 
cli  two  or  more  leaves  together,  so  aa  to  form  a  kind  of 
coon  or  leafy  case  to  shelter  them  (rom  the  weatlier,  and 
Bcreen  them  from  the  prying  eyes  of  birds.     The  fiiU- 

calerpillar  (Fig.   1:33),  which  ri,,.  laa. 

dns  to  the  length  of  about  two 
fies,  is  of  a  pale  green  color,  trans- 
sely  streaked  with  darker  green, 

h  a  red  neck,  a  very  large  bead  roughened  with  minute 
ercles,  slightly  indented  or  furrowed  above,  and  of  a  dull 
color,  with  a  large  yellow  spot  on  each  side  of  tlie 
alh.  Although  there  may  be  and  ofVen  are  many  of  these 
lerpillars  on  the  same  tree  and  branch,  yet  they  all  live 
,tely  within  their  own  cases.  One  end  of  the  leafy 
le  is  left  open,  and  from  tills  the  insect  comes  forth  to  feed. 
ley  eat  only,  or  mostly,  in  the  night,  and  keep  themselves 
Bely  concealed  by  day.  These  caterpillars  are  very  clean- 
in  their  halnt.f,  and  make  no  dirt  in  their  habitations,  hut 
row  it  out  witli  a  sudden  jerk, 
tliat  it  shall  fall  at  a  conslder- 
le  distance.  They  frequently 
msform  to  chrysalids  within  the 
ne  leaves  which  have  served 
am  for  a  habitation,  but  more 
en  quit  the  trees  and  construct 
Mime  secure  place  a  cocoon 
fig.  t^^4)  of  leaves  or  fi-agments 
sttibblc,  the  interior  of  which  is  lim-d   with  a  looae   wt-b 
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of  silk.  They  remain  in  tiieir  cocoons  widioat  fnrtier 
change  throughout  the  winter,  anil  are  tramtfomied  to  bni- 
terfliea  in  the  following  summer.  The  visrid  lo(iui-trt«  is 
sometimes  ahno>it  completely  stri]){)ed  of  its  Itwe*  \iy  thtat 
insects,  or  presents  only  here  and  there  the  brown  iod 
withered  remains  of  foliage,  which  has  served  as  a  tempo- 
rary shelter  to  tlie  cuterjilUars. 

Etidamiu  JJalfiyitwi,  Srailli.     Batfayllua  Skipper.     (Pig.  1S5.] 

In  Massachusetts  we  hare  what  I  suppose  to  be  aniji 

local  variety  of  the   Botliyfia* 

_  f^  ^      ^^    skipjH-r,  ditTeritig  from  Soulb- 

^^^^^-l^t-^^^^ff    ern   s|)i>ciaien3   in   tli«  tufanor 

^^^^BIH^^^^^r     size  of  tjie  spots  on  tk 

^^^^^^B^^^^^        fore  win^,  tlie  la 

^^^PH^^^V  hind  angle  of  tlifl  hind  i 

^^^w  ^^^  and   the   darker    ciAor  of  I 

fringes.     It  is  of  a  dark  brown  color;  on  llie  torv  » 

a  row  o(  small  white  spots  across  tlie  middle,  and  i 

shorter  row  of  only  tliree  or  four  coiitif^uous  sputa  b 

the  first  and  the  tip :  the  wings  beneath  am  light  I 

shaded  at  tlie  liase  witli  dark  brown ;  the  hinder  j 

a  slightly  prominent  posttrior  angle,  and  two  dark  I 

transverse  band)t. 

Expands  from  IJ  to  l^^  inch. 
Tliis  species  is  found  on  flowers  in  June  and  Julj ;  in  the 
Soutliem  States  it  appears  also  in  March  and  ApriL     The 
caterpillar  is  very  similar  to  tliat  of  the  Tityrus  akip|Rr,  |^H 
is  found  on  various  kinds  of  Ob/ein«^  HeJtfarum^  A<^t^| 
May  and  June.  ^| 

Tb«  rest  of  OUT  skipjHTs  belong  to  the  old  ^vnus  ffetptria 
of  Pabricius,  which,  as  now  restricted  by  the  French  enio- 
molo^sls,  very  nearly  coincides  with  PainphUa  of  the  Ea^ 
lish  writers.  The  Amencan  species  arc  quite  DutDcnws. 
and  moreover  vary  a  good  deal ;  which,  with  tl»e  diflvraux 
existing  between  the  M-xes,  renders  it  (jnite  difKcoll  to  d 
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mine  and  characterize  them.  In  the  distribution  of  the 
Hesperians,  by  &r  the  largest  portion  of  the  family  or  group 
seems  to  have  been  assigned  to  the  Western  Continent ;  and 
it  is  probable  that  New  England,  or  perhaps  Massachusetts 
alone,  contains  a  larger  number  of  species  than  the  whole  of 
Europe.  The  insects  of  this  group  recede  in  many  striking 
characters,  and  in  their  general  habits,  &om  the  true  butter- 
flies, and  seem  to  form  the  connecting  link  between  the  latter 
and  the  sphinges  or  hawk-moths.  Those  belonging  to  the 
genus  Hesperia  delight  in  cool  and  shady  places,  and  most 
commonly  appear  on  the  wing  towards  the  evening,  which 
led  Fabricius  to  give  them  a  generic  name  indicative  of  this 
circamstance.  Their  antennsd  are  considembly  shorter  than 
in  those  included  in  TTumaos  and  JEudamtis^  and  the  knob  at 
the  end,  which  is  thick  and  oblong  oval,  terminates  suddenly 
in  a  little  point  directed  to  one  side.  The  upper  wings  are 
raised  and  the  lower  are  expanded  when  at  rest;  and  the 
Bringes  are  not  spotted.  The  body  is  thick,  and  about  as  long 
IS  the  hind  wings.  Most  of  the  males  are  distinguished  by 
m  oblique  black  dash  near  the  middle  of  the  fore  wings. 
rhe  caterpillar  lives  chiefly  on  low  herbaceous  plants.  The 
[chrysalis  (Fig.  136)  is  described  as  being  conical, 
•rith  a  pointed  head,  and  a  long  tongue-case,  ^*k-  ^^^ 
folded  on  the  breast,  but  not  confined  at  the  point. 
The  transformation  takes  place  in  a  slight  cocoon 
rf  stubble  or  grass,  connected  by  a  few  threads 
Rrithin.  These  skippers  frequent  meadows,  and 
>ther  grassy  and  somewhat  shady  places,  during 
the  middle  and  latter  part  of  summer.  They  are 
>f  smaller  size  than  the  preceding  Hesperians,  and  are  much 
nore  common  and  abundant.  Their  flight,  though  short 
uid  intermitting,  is  exceedingly  swift,  and  they  possess  a 
▼reat  deal  of  muscular  strength. 

Hesperia  Hohomok,     Hobomok  Skipper.     (Fig.  137.) 
Dark  brown  above  ;  on  each  of  the  wings  a  large  tawny- 
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yellow  spot  occupying  tlic  greater  part  of  the  middle,  (bur 
or  five  minute  spots  of  the  same  color  near  the  tipa  of  tk 
fore  wings,  on  which  is  also  a  short  hrownish  line  at  tW 
outer  extremi^  of  the  central  UMih; 
under  ^de  of  the  fere  wings  ainilv 
to  the  upper,  bnt  paler ;  hind  wiip 
brown  beneath,  with  a  yellow  tfOi 
near  tlie  shoulder,  and  a  very  brad 
deep  yellow  band,  which  does  oM 
attain  the  inner  margin,  and  bu  i 
looth'like  projection  extending  towards  tlie  hinder  edge. 
The  male  has  not  tlie  usual  distinguishing  oblique  dad  ca 
the  fore  wings,  which  differ  from  those  <^  the  female  onlf 
in  the  greater  size  of  the  tawny  portion,  which  extends  to 
the  JTont  margin. 

Expands  from  1^  to  1-^  inch. 

This  ski]>{ier  comes  very  near  to  the  Otho  of  Smith  uA 
Abbot  (which  is  not  the  same  as  tlie  OtJio  of  BcHsdural),  ttti 
also  approaches  closely  to  a  species  that  is  figured  in  Dr. 
lloisduvnl's  work  under  the  name  of  ZtAulon  ;  but  does  not 
suflicicntly  agree  with  cither  of  them,  and,  in  the  belief  dtf 
it  has  not  been  described  before,  I  have  ^ven  it  the  nuM 
of  one  of  our  celebrated  Indian  chiefs.  It  a  found  in  Jnat 
and  July. 

Ifttjteria  Leonardiit.  Lt'ononl's  Skipper.  (Fig.  138.) 
Dark  brown  abuvo  ;  fore  wings  of  the  male  tawny  ydlo« 
on  the  front  mar^^n  from  ^ 
base  to  U^yond  the  ouddle; 
lichind  tliis  tawny  pwtion  f 
a  short  black  line,  and  be- 
hind tlie  latter  a  row  of  ctn- 
tiguuus  tawny  spots,  esteo<l- 
iii^  from  the  middle  of  iIk 
inner  mlge  towards  the  tip; 
tlie  s|)uts  at  tills  extremity  small  and  separated  hom  the  otb- 
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en ;  fore  wings  in  the  female  without  the  tawny  front  edge 
and  black  line ;  hind  wings,  in  both  sexes,  widi  a  central, 
cmred,  tawny-yellow  band ;  wings  beneath  bright  red- 
brown  ;  the  first  pair  blackish  from  the  middle  to  the  inner 
edge,  and  spotted  as  on  the  upper  side ;  hind  wings  with  a 
yellow  dot  in  the  middle,  and  a  curved  row  of  seven  bright 
yellow  spots  behind  it. 

Expands  from  Ify  to  1^  inch. 

This  very  distinct  and  strongly  marked  skipper  does  not 
seem  to  liave  been  described  before.  For  a  specimen  of  the 
male  I  am  indebted  to  the  Rev.  L.  W.  Leonard,  to  whom  I 
have  dedicated  the  species.  The  females  I  have  taken  in  the 
begmning  of  September. 

Hesperia  Sassacus.     Sassacus  Skipper. 

Dark  brown  above ;  all  the  wings  with  a  tawny-yellow 
spot  occupying  the  greater  part  of  the  middle  of  each,  and 
with  two  or  three  httle  detached  spots  of  the  same  color  near 
the  extremity  of  the  first  pair ;  beneath  ochre-yellow,  with 
small  pale  yellow  spots  near  the  tip,  corresponding  to  tliose 
on  the  upper  side  of  the  fore  wings ;  and  on  the  hind  wings 
leven  smaU,  square,  pale  yellow  spots,  namely,  one  before  tlie 
middle  and  the  otliers  in  pairs  behind  it. 

Expands  1^  inch. 

Of  this  skipper  I  have  seen  only  the  female,  which  was 
taken  in  Cambridge  in  the  month  of  June.  Its  upper  side 
is  very  much  like  that  of  the  Hobomok  skipper,  but  it  difiers 
Brom  it  in  the  color  and  markings  of  the  under  side,  and 
seems  not  to  have  been  described  before.  I  have  therefore 
given  it,  as  a  new  species,  the  name  of  an  Indian  warrior. 

Hesperia  PecJbius,  Kirby.     Peck's  Skipper.     (Fig.  139.) 

Dark  brown  above ;  fore  wings  with  a  row  of  contiguous 
tawny-yellow  spots,  extending  from  the  middle  of  die  inner 
margin  towards  tlie  tip,  where  the  spots  are  more  distant, 
and  a  tawny  line  from  the  base  to  the  middle,  beliuid  which, 
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in  the  male,  is  a  short,  curved,  deep  black  line ;  hind  winp 
with  an  indented  tawny  band,  or  row  of  unequal  spots, 
behind  the  middle,  which,  in  the  male,  are  very  indistinct; 

beneatli,   light    brown  ;    fore   wingi 
^  marked    with    bright    yellow  spoti; 

hind  wings  with  a  very  large,  ine^ 
ular,  bright  yellow  spot,  covering 
nearly  the  whole  under  surfiuse,  ind 
almost  divided  in  two  near  the  middle. 
Expands  from  lyV  to  1-ft  inch. 

This  skipper  was  named  by  Mr.  Kirby  in  hon<Mr  of  4e 
late  Professor  Peck  of  Cambridge,  and  is  figured  and  de- 
scribed in  the  fourth  volume  of  the  ^^  Fauna  Boreali  Ameri- 
cana." The  upper  surface  of  the  female  resembles  dnt 
of  the  same  sex  of  die  Phylcem  of  Drury  or  VUeUiu»  rf 
Fabricius ;  but  the  under  side  is  different  It  is  found  on 
flowers  in  meadows  in  the  latter  part  of  July  and  in  Angost 

Hesperia  Cemesf  Boisduval.     Ccmes?  Skipper. 

Dark  brown  above,  fore  wings  of  the  male  with  a  hxp 
brassy-yellow  spot,  extending  from  the  front  edge  beyond  4* 
middle,  and  an  oblique  wavy  black  line ;  hind  wings  with  ^ 
brassy  gloss ;  under  side   of  tlie  fore  wings  tawny  yeDo^ 
before,  dusky  behind,  with  a  pale  yellow  oblique  spot  ne^^ 
the  middle,  and  two  or  three  minute  spots  of  tlie  same  coUc:' 
near  tlie  front  margin ;  hind  wings  dusky  ochre-yellow  b^ 
ncath,  with  a  transverse   row  of.  four  small   paler  yelfcr*^ 
almost  obsolete  spots;  head   and   body  glossed  with  grec^ 
above,  yellowish  white  beneath. 

Expands  Ifjy  inch. 

In  one  individual  from  the  Southern  States  there  are  tw-— ' 
or  three  minute  yellow  dots  on  the  fore  wings  between  th^ 
oblique  line  and  the  tip.  I  think  it  probable  that  this  ma^ 
be  tlie  species  figuriHl,  but  not  described,  by  Dr.  Boisduval 
under  the  al)ove  name.  It  is  found  in  the  latter  part  of^ 
Julv,  but  seems  to  bo  raiv,  and  the  feuuUe  is  unknown  t(  ' 
me. 
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Netperia  Metacomtl.     Metaooinel  Ski|)|>er. 

Dark  brown,  slightly  glossetl  witli  greeniali  yellow  above, 
the  male  with  a  short,  oblique  black  line  ou  the  middle  of 
the  fore  wings,  on  both  sides  of  which,  in  the  female,  are  two 
yellowish  dots  on  the  middle,  and  two  more  near  the  front 
margin  and  tip ;  hind  wings  beneath  with  a  inmsverae  row 
of  four  rery  &int  yellowish  dot«,  which,  however,  are  often 
wanting. 

Expands  Ij^  inch. 

It  resembles  the  prt3ceding  in  some  respects,  but  is  of  a 
tmifonn  dark  color  above,  and  Is  probably  a  distinct  species. 
It  appears  in  July,  Metacomet  was  tlie  Indian  name  of  tlie 
eelebtmteii  King  Philip. 

AAati»>.     Aliaton  Skipper.     (Fig.  UO.) 
brown  above  j  fore  wings  in  the  male  tawny  before 
^^  ,^  the  middle  from   tlie  base  nearly  to 

tlic  tip,  the  lawny  portion  ending  ex- 
ternally in  tiu-oc  minute  wedge-shaped 
sputs  ;  on  the  middle  an  oblique  vel- 
vet-blat-k  line,  near  the  outer  extrem- 
ity of  which  are  two  or  three  small 
tawny  spots  ;  under  ade  spotted  as  above  ;  hind  wings  witli- 
Bi[H>t  above ;  of  a  greenish  or  dusky  yellow  tinge  below, 
li  a  transverse  curved  row  of  four  minute  yellowish  dots, 
1  are  ofb;n  very  fiiint  or  entirely  wanting.     In  the  fe- 
:  is  a  tawny  dash  along  the  front  margin  of  the 
,  and  the  obhque  black  line  is  wanting,  but  thu 
I  are  larger  and  more  distinct. 
!l|xuida  frcim  1  inch  to  1-fy, 
Tlie  markings  on  the  fore  wings  somewhat  resemble  those 
r  H.  Leonanlus,  but  in  other  respects  it  is  different,  and  is 
rior  in  size.     It  was  captured  many  years  ago  in 
^  and  I  have  fi^en  it  the  name  of  an  Indian  from  tliat 
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Hegj)en'a  Wamsulta.     Wam^utta  Skipper.     (Fig.  141.) 

Dark  brown  above ;  fore  wings  with  a  broken  row  of 

small  tawny  spots  towards  the  tip,  and  in  the  maki  a  lay 

tawny  j^atch  covering  tlie  whole  of  the  fore  part  of  the  WHf^ 

Fiic.  ui.  ^>n^  tli^  hase  to  the  middle,  and  m 

^\^A^      _     oblique  curved   black  line  bdunl  iki 

^R^HH^^^B    hind   wings  witli  a  small   tawny  dM 

^^^^BH^^  before  the  middle,  and  an  ^mA^m^aA 
^^^9  ^^^  tawny  biuid,  or  row  of  contsguooi 
une(|ual  sjx>ts ;  under  side  of  tlie  fore  wings  li^t  brown, 
and  with  larger  yellow  spots  than  on  the  otlier  side,  hind 
wings  light  brown,  with  two  large  inregular  bright  yeUow 
s|M>ts  connected  in  the  middle  and  covering  neariy  die 
whole  surface. 

Expands  fi-om  //x  of  an  inch  to  nearly  an  inch. 

This  sjKvies  hardly  differs  from  Peck's  skipper,  except 
in  U'ing  uniformly  smaller.  It  is  a  very  common  kind, 
and  is  found  in  meadows  in  the  latter  {Kirt  of  summer, 
particularly  through  the  month  of  August.  Wamsutti, 
whose  name  I  have  given  it,  was  tlie  oldest  son  of  tlie 
Sachem  Massasoit. 

There  are  a  few  more  skipjK^rs  in  my  collection,  wlwh 
were  t;iken  in  Msussachusi'tts,  but  some  of  them  are  not  suffi- 
ciently [)erfect  to  Ix*  dc*scribed,  and  of  the  otliers  I  have 
onlv  one  sex. 

II.    HAWK-MOTIIS.    (iS/aUi^o.*) 

Linna'us  was  K^l  t(»  give  the  n;uno  of  Sphinx  to  tk* 
insiK-ts  in  his  siH'ond  group  of  the  Le]>idopti*ra,  irom  > 
tiuicied  n'siMnlilance  that  some  of  their  caterpillars,  wlien  at 
n\st,  have  ti»  tlu'  Spliinx  of  the  Kg>'ptians.  The  attituik 
i»t'  thi-se  (*atorpilhirs  is  indivd  very  n*markable.  Sui^KHtiiif! 
tlk'uist*Ivi's  bv  tlu'lr  four  or  six  hind  le«;s,  thev  ele^'ati*  thi' 
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re  part  of  the  body,  and  remain  immovably  fixed  in  this 
«tiire  for  hours  together.  In  the  winged  state,  the  true 
ohinges  are  known  by  the  name  of  humming-bird  moths, 
xm  the  sound  which  they  make  in  flying,  and  hawk-moths, 
Mn  their  habit  of  hovering  in  the  air  while  taking  tlieir 
od.  These  humming-bird  or  hawk  moths  may  be  seen 
iring  the  mormng  and  evening  twilight,  flying  with  great 
riftness  from  flower  to  flower.  Their  wings  are  long, 
urrow,  and  pointed,  and  are  moved  by  powerful  muscles, 
accommodate  which  their  bodies  are  very  thick  and  ro- 
ist.  Their  tongues,  when  uncoiled,  are,  for  the  most  part, 
Lcessively  long,  and  with  them  they  extract  the  honey  from 
e  blossoms  of  the  honeysuckle  and  other  tubular  flowers, 
hfle  on  the  wing.  Other  Sphinges  fly  during  the  daytime 
dy,  and  in  the  brightest  sunshine.  Then  it  is  that  our 
i^  clear-winged  SesiaB  make  their  appearance  among  the 
>wers,  and  regale  themselves  with  their  sweets.  The 
Bgrant  Phlox  is  their  especial  i&vorite.  From  their  size 
id  form  and  fan-like  tails,  from  their  brilliant  colors,  and 
te  manner  in  which  they  take  their  food,  poised  upon 
|»dly  vibrating  wings  above  the  blossoms,  they  might 
adily  be  mistaken  for  humming-birds.  The  ^gerians  are 
so  dhuTial  in  theu-  habits.  Then*  flight  is  swift,  but  not 
rolonged,  and  they  usually  alight  while  feeding.  In  form 
id  color  they  so  much  resemble  bees  and  wasps  as  hardly 
•  be  distinguished  from  them.  The  Smerinthi  are  heavy 
id  sluggish  in  their  motions.  They  fly  only  during  tlie 
ght,  and  apparently,  in  the  winged  state,  take  no  food, 
r  their  tongues  are  very  short,  and  indeed  almost  invisible. 
he  Glaucopidians,  or  Sphinges  with  feathered  antennse, 
f  mostly  by  day,  and  alight  to  take  their  food,  like  many 
oths,  which  some  of  them  resemble  in  form,  and  in  their 
ansformadons.  The  caterpillars  of  the  Sphinges  have  six- 
en  legp^  placed  in  pairs  beneath  the  first,  second,  third, 
xth,  seventh,  eighth,  ninth,  and  last  segments  of  the  body ; 
1  of  them,  except  the  ^gerians  and  Glaucopidians,  have 
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cither  a  kind  of  horn  or  a  tubercle  on  the  top  of  the  last 
sccnncnt,  and,  when  at  rest,  sit  with  the  fore  part  of  the  body 
elevated. 

Having  devoted  a  large  portion  of  this  treatise  to  a  de- 
scription of  the  spinning-motlis,  mj  obsenratioiis  on  the 
other  insects  of  tliis  order  must  be  brief,  and  confined 
to  a  few  species,  which  are  more  particularly  obnoxiou 
on  account  of  their  devastations  in  the  cat^QUur  stikte. 
Those  persons  who  are  curious  to  know  more  aboat  die 
Sphinges  than  can  be  included  in  this  essay,  are  referred 
to  my  descriptive  catalogue  of  tliese  insects,  contained  in 
the  thirty-sixth  volume  of  Professor  Silliman^s  ^^  Joomal 
of  Science."  ^ 

Every  farmer's  boy  knows  the  potato-worm,  as  it  is  cam- 
monly  called;  a  large  green  caterpillar  (Fig.  142),  with  a 
kind  of  thorn  upon  the  tail,  and  oblique  whitish  stripes  on 
the  sides  of  the  body.  This  insect,  which  devours  the  leaves 
of  the  potato,  often  to  the  great  injury  of  the  plant,  grows 
to  the  thickness  of  the  fore-finger,  and  die  length  of  tlu^ee 
inches  or  more.  It  attains  its  full  size  from  the  middle  of 
August  to  the  first  of  September,  then  crawls  down  the  stem 
of  the  plant  and  buries  itself  in  the  ground.  Here,  in  a  few 
days,  it  throws  off  its  cateq)illar-skin,  and  becomes  a  chrjrsa- 
lis  (Fig.  143),  of  a  bright  brown  color,  with  a  long  and 
slender  tongue-case,  bent  over  frt>m  the  head  so  as  to  tooch 
the  breast  only  at  the  end,  and  somewliat  resembling  the 
handle  of  a  pitcher.  It  remains  in  the  ground  through  the 
winter,  below  the  reach  of  frost,  and  in  the  following  som* 
mer  the  clirvsalis-skin  bursts  oi)en,  a  large  moth  crawls  onl 
of  it,  conies  to  the  surface  of  the  ground,  and,  mounting 
upon  some  neighl>oring  plant,  waits  till  the  i^proach  of 
('venin<^  invites  it  to  expand  its  untried  wings  and  fly  in 
search  of  fixKl.     Tliis  large  insect  has  generally  been  con- 

(  I'l  A  inon*  cftmpU'to  nionoj^nipli  ot'  the  Sphin)^s  \\a»  l>ecn  Ut«lr  pDbK<^(>il  in 
tli«'  .foiiniiil  Mf  tlh'  Arriiifiiiy  of  Nutunil  Si*ieiice!«  of  PhiliKlelphia,  18(9,  Art.  V . 
I>.  tf7,  by  Ur.  Umckinri«li^'  I'lotiuMis  of  Kiiston,  IVnn. — MoRRls.) 


d 


fminiliHl  witli  the  Caroiiim  Sphinx  (^Sphinx  CaraSmaf^  !■">- 
nii'tw,  Kiy.  14ft,  Fig.  Hii,  larva,   Fig.  147.  pup*),  whir'i 


i-loftcly  resembluM.     It  mrtuiurcs  ocnnts  the  wiofp  aboai 
incliiM ;  i«  «f  «  gray  color,  varicsntcd  with  blackith 
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and  ImdiIs  ;  and  on  I 
eidc  at  tlie  hoiij  tlwn  iH 
fivD  n>iiii<],  orwige-eohxvl 
spots  ptM-in-lt-d  with  bUrL. 
IK'noc  it  !m  calktl  b;  En$- 
ifu-manilaluM  (Kip,  144),  the 
Its    ton-iH-    ran    If    iinnilli^l    1m 
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jtli  of  five  or  sis  indies,  but,  when  not  in  use,  is  coiled 
lie  a  watch-spring,  and  is  almost  entirely  concealed  be- 
>eii  two  large  and  thick  feelers,  onder  the  head. 
Among  the  niinieroiw  insects  that  infest  our  noble  elms. 
!  largest  is  a  itind  of  Sphinx,  which,  from  the  four  short 
s  on  die  fore  part  of  the  back,  I  have  named  Ceratonda  " 
■nia   (Fig,    148),   or   four-homed   Ceratoinia.     On 
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\  trees  these  Sphinges  exist  in  great  nnmhers,  and  their 

then   become   very  obvious ;  wliile   a  few,  Uiough 

able    of  doing   considerable   injury,   may  escajje   notice 

iDong  the  thick  foliage  which  oons^tutes  their  food,  or  will 

■ly  be  betrayed  by  the  copious  and  regularly  formed  pellets 

T  excrement  beneatli  tlie  trees.     They  are  very  abundant 

ing  the  months  of  July  and  August  on  the  large  elms 

fcich  aarround  the  northern  and  eastern  sides  of  the  Com- 

1  in  Boston ;  and  towards  the  end  of  August,  when  they 

md  from  tlie  trees  for  the  purpose  of  going  into  tlie 

ind,  they  may  often  be  seen  crawling  in  the  Mall  in 

isiderable   numbers.     These  caterpillars   (Fig.   149),   at 

t  period  of  tlieir  existence,  arc  about  thi-ee  inches  and  a 


ivivl  froni  llic  Greek 


U,»  S|,U 


324  LEPIDOPTERA. 

half  in  length,  are  of  a  ])ale  green  color,  with  seven  oblique 
white  lines  on  each  side  of  the  body,  and  a  row  of  littk 
notches,  like  saw-teeth,  on  the  back.     The  four  short  barm 

Pig.  14». 


on  their  shoulders  are  also  notched,  and,  like  most  odier 
Sphinges,  they  have  a  long  and  stiff  spine  on  the  hinder 
extremity  of  the  body.  They  enter  the  earth  to  becomtr 
chrysalids,  and  pass  the  winter,  and  come  forth  in  the 
winged  state  in  the  month  of  June  following,  at  whidi  time 
the  moths  may  often  be  found  on  the  trunks  of  trees,  or 
on  fences  in  the  vicinity.  In  this  state  their  wings  expand 
nearly  five  inches,  are  of  a  light  brown  color,  variegated 
with  dark  brown  and  white,  and  the  hinder  part  of  the  bodj 
is  marked  with  five  longitudinal  dark  brown  lines.  A  young 
friend  of  mine,  in  Boston,  once  captured  on  the  trunks  of 
the  trees  a  large  number  of  these  moths  during  a  morning*! 
walk  in  the  Mall,  although  obliged  to  be  on  tlie  alert  to 
escape  from  the  guardians  of  tlie  Common,  whose  duty  it 
was  to  prevent  the  grass  from  being  trodden  do¥m.  Nearly 
all  of  these  specimens  were  females,  ready  to  deposit  their 
eggs,  with  which  their  large  bodies  were  completely  fiUed. 
On  being  taken  tliey  made  scarcely  any  efforts  to  escape, 
and  were  safely  carried  away.  It  would  not  be  difficult. 
by  such  means,  very  considerably  to  reduce  the  number  of 
tliese  destructive  insects ;  in  addition  to  which  it  might  be 
ex{)edient,  during  tlie  proper  season,  for  our  city  authoritiei 
to  employ  {H^rsons  to  gather  and  kill  every  morning  the  cat- 
eq)illars  wliich  may  be  found  in  those  public  walks  where 
they  abound. 

From  the  genus  Sphinx  I  liave  separated  anotlicr  group 
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to  which  I  have  given  the  name  of  PhUampelwi*  from  the 
circumstance  that  the  larvaB  or  caterj)illars  live  upon  the 
grape-vine.  When  young  they  have  a  long  and  slender  tail 
recurved  over  the  hack  like  that  of  a  dog ;  but  this,  after 
one  or  two  changes  of  the  skin,  disappears,  and  nothing 
remains  of  it  but  a  smooth,  eye-like,  raised  spot  on  the  top 
of  the  last  segment  of  the  body.  Some  of  these  caterpillars 
are  pale  green  and  others  are  brown,  and  the  sides  of  their 
body  are  ornamented  by  six  cream-colored  spots,  of  a  broad 
oval  shape,  in  the  species  which  produces  the  Satdlitid  of 
Linnaeus ;  narrow  oval  and  scalloped,  in  that  which  is  trans- 
formed to  the  species  called  Achemon  (Fig.  150)  by  Drury.^^ 

Fig.  160. 


They  have  the  power  of  withdrawing  the  head  and  the  first 
three  segments  of  the  body  within  the  fourth  segment,  which 
gives  them  a  short  and  blunt  appearance  when  at  rest.  As 
tbey  attain  to  the  length  of  three  inches  or  more,  and  are 
thick  in  proportion,  they  consume  great  quantities  of  leaves  ; 
and  the  long  leafless  branches  of  the  vine  too  often  afford 
evidence  of  their  voracity.  They  also  devour  the  leaves 
of  the  common  creeper  (Ampelopsis  qmnquefolid)^  which, 
with  those  of  our  indigenous  vines,  were  their  only  food  till 
the  introduction  and  increased  cultivation  of  foreign  vines 
affin-ded  them  an  additional  supply.  They  come  to  their 
growth  during  the  month  of  August,  enter  tlie  earth  to 
tnmsfbrm,  and  appear  in  the  winged  or  moth  state  tlie 
fidlowing  summer,  in  June  and  July.  .  The  SateUitia  Hawk- 
moth  (Plate  V.  Fig.  2)  expands  from  four  to  five  inches, 

*  The  literal  signification  of  this  word  is,  /  luve  the  vine. 

[^  P.  ackemm  is  ^jhinx  criuUor  Cnimcr  and  Hiibner.  —  MuKUie>.] 


^  r  5 


326  LEPIDOPTERA. 

and  is  of  a  light  olive  color,  variegated  with  patches  of  diik- 
er  olive.     The  Achemon  (Plate  V.  Fig.  3 ;  Fig.  151,  piqjt) 

«    ^^^  expands  from  three  to  four 

inches,  is  of  a  reddish  tsb- 
color,  with  two  triangular 
patches  of  deep  brown  od 
the  thorax,  and  two  square 
ones  on  each  fore  wing ;  the  hind  wings  are  pink,  with  a 
deeper  red  spot  near  the  middle,  and  a  broad  ash-colored 
border  behind. 

Tlie  grape-vine  suffers  still  more  severely  from  the  rav- 
ages of  another  kind  of  Sphinx  caterpillars,  smaller  in  tarn 
than  the  preceding,  and  like  them  solitary  in  their  habiti, 
but  more  numerous,  and,  not  content  with  eating  the  leatv 
alone,  in  their  progress  from  leaf  to  leaf  down  the  stem, 
they  stop  at  every  cluster  of  fixdt,  and,  either  fit>m  stapiditjr 
or  disappointment,  nip  off  the  stalks  of  the  half-grown  gnipei, 
and  allow  them  to  fall  to  the  groimd  untasted.  I  hate 
gathered  under  a  single  vine  above  a  quart  of  imripe  grapes 
thus  detached  during  one  night  by  these  caterpillars. 

They  are  naked  and  fleshy,  like  those  of  the  ilckeiMi 
and  Satellitia^  and  are  generally  of  a  pale  green  color 
(sometimes,  however,  brown),  with  a  row  of  orange-colored 
spots  on  the  top  of  tlie  back,  six  or  seven  oblique  diiker 
green  or  brown  lines  on  each  side,  and  a  short  spine  or  horn 
on  the  hinder  extremity.  The  head  is  very  small,  and,  wtt 
the  fore  part  of  the  body,  is  somewhat  retractile,  but  not  iO 
completely  as  in  the  two  preceding  species.  The  fourth  asd 
fifth  se<^ents  being  very  large  and  swollen,  while  the  three 
anterior  segments  ta{)er  abruptly  to  the  head,  the  fore  part 
of  the  body  presents  a  resemblance  to  the  head  and  anooi 
of  a  hog.  This  suggested  the  generical  name  of  Cliar^ 
camj)aj  or  h()g-cator|)illar,  which  has  been  applied  to  sooe 
of  these  insects.  (Fig.  ir>2,  caterpillar  covered  witli  cocoons 
of  a  pumsitic  Ilymenopterous  insect ;  Fig.  153,  the  pansite. 
natural  size  and  magnified.) 
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The  species  under  consideration  is  found  on  the  vine  and 
the  creeper  in  July  and  August ;  when  fully  grown,  it  de- 
scends to  the  ground,  conceals  itself  under  fallen   leaves, 

Fig.  1£2.  Fig.  158. 


which  it  draws  together  by  a  few  threads  so  as  to  form  a 
kind  of  cocoon,  or  covers  itself  with  grains  of  earth  and 
rabbish  in  the  same  way,  and  under  this  imperfect  cover 
it  changes   to  a  pupa  or  chrysalis  ^    ^^ 

(Fig.  154),  and  finally  appears  in 
the  winged  state  in  the  month  of 
July  of  the  following  year.  The 
moth,  to  which  Sir  James  Edward  Smith  gave  the  name 
of  Pampinatrix  i*  (Plate  V.  Fig.  4),  from  its  Uving  on  the 
shoots  of  the  vine,  expands  from  two  and  a  lialf  to  three 
inches,  is  of  an  olive-gray  color,  except  the  hind  wings, 
which  are  rust-colored,  and  the  fore  wings  and  shoulder- 
covers  are  traversed  with  olive-green  bands. 

Among  tlie  Sphinges  of  Massachusetts  may  be  mentioned 
those  belonging  to  the  genus  SmerintJtus^  whose  tongue  is 
very  short  and  scarcely  visible,  and  whose  fore  wings  are 
generally  scalloped  on  the  outer  edge.  Their  caterpillars 
are  rough  or  granulated,  with  a  stout  thorn  on  the  tail,  and 
a  triangular  head,  the  apex  of  the  triangle  corresponding 
to  the  crown.  The  blind-eyed  Smerinthus  (aS.  exccecata^  "'  -  '^  f '  • 
Fig.  155)  is  &wn-colored,  clouded  with  brown,  except 
the  hind  wings,  which  are  rose-colored  in  the  middle,  and 
ornamented  with  an  eye-like  black  spot  having  a  pale  blue 
centre.     The  caterpillar  lives  on  the  apple-tree,  but  is  not 

[14  C  /NM^WKilrix  is  Sphinx  myron  Cramer,  and  Sphinx  cnoiui  Hiibner.  — 
Morris.] 
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common  enough  to  prove  Boriously  injurioun.  The  auoe 
oliservation  will  apply  to  that  of  the  chocolate  brown-ewd 
Sphinx  (^SmeritUhiu  myopi),  which  lives  on  the  wild-cberrr-  'J.w 

FK.  VA 


tree,  and  to  the  walnut  S]>liinx  {SmmtaiM$  JngUmdu), 
which  lives  on  the  black  walnut  and  butternut.  The  latttr 
species  is  destitute  of  cyt.'-likc  spots  on  the  hind  wings. 

Of  those  belon^ng  to  the  j>onas  Sphinx  proper,  tbtf 
which  bears  the  specific  name  dmpiferarHm  inhabitB  the 
hackberry  {CeltU  ocddnttatW)  and  the  plum-tree  ;  if^Ait 
Kaltiiice  inhabits  the  broad-leaved  laun.'!  (^Kaimia  latitolu): 
the  caterpillar  of  the  Q&rdiiu  is  found  on  the  a))|Je-trN: 
thiit  of  the  great  ash-colored  Sphinx  (iV.  cin«ra)  on  tbf 
liUc  ;  H^lcEM  on  tlie  black  alder  (^Prittot  ^abtr,  Ac.) 
and  wliortlebcrry ;  and  the  curiously  checkered  cater[HUv 
of  Sphinx  coniferaritm  on  pines.  (X  the  bog-CHterpillani 
those  of  C/inrrocampa  charilag  and  verncoiar  may  be  taaai 
on  swamp  pinks  (^Azalea  vUcota  and  nwdijiora).  The  c«tM^ 
pillar  of  the  whitc-Iincd  morning  Sphinx  (^J)fiIfpiHa  luu^) 
feeds  upon  purslane  and  tuniip  leaves ;  and  that  of  DtA- 
phUa  Vhamtvnerii  on  the  willow-herb  (^EpHobium  atijpuli- 
folium').  The  clear-winged  Sphinges,  Sema  pelaaffut*^  (Fig- 
ir>i!)  and  lii^iuf,  arv  distinguisbe<l  by  tlieir  transparent 
wings  and  tlieir  fitn-!>ha)>ed  liiils.     They  hover  over  tlowen, 

I  II  .S,  ptlatf/Hi   i'    S.   Ihiiht    Kiil>.  -  ■'<    rimHii/iirmit  Stq>hnu''&  rvAnMb 
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te  hnmming-birds,  "i 

(ring  the  daytime, 

the  months  of  July 
id  August.  Th«ir 
terpillars  bear  a 
neral  resemblance 

tho«e  of  the  genos 
>hinx,  and,  as  far 

they  are  known, 
sm  to  possess  the 
me  habits. 

The  ^gerians  (^Egeriad^)  constitute  a  very  distinct 
oap  among  Sphinges.  They  arc  easily  recognized,  in  the 
rfected  or  winged  state,  by  their  resemblance  to  bees, 
<met8,  or  wasps,  by  their  narrow  wings,  which  are  mostly 
uuparent,  ami  by  the  tufts  or  brush  at  the  end  of  the 
dy,  which  they  have  the  power  of  spreading  out  like  a  &n 

pleasure.  They  fly  only  in  the  daytime,  and  frequently 
gbt  to  bask  in  the  sunshine.  Their  habits,  in  the  cater- 
IIat  state,  are  entirely  different  from  those  of  the  other 
ihinges ;  the  latter  living  exposed  upon  plants  whose 
Lves  they  devour,  while  the  caterpillars  of  the  .^gerians 
e  concealed  within  the  stems  or  roots  of  plants,  and 
rive  their  nourishment  from  the  wood  and  pith.  Hence 
ej  are  commonly  called  borers,  a  name,  however,  which 
equally  appUcable  to  the  larvte  or  young  of  many  insects 

other  orders. 

The  caterpillars  of  the  ^gerians  are  whitish,  sofl,  and 
ghtly  downy.  Like  those  of  other  Sphinges  they  have 
[teen  feet,  but  they  are  destitute  of  a  thorn  or  prominence 
the  last  segment  of  the  body.     When  they  have  come 

their  full  size,  they  enclose  themselves  in  ^  ^^ 

long  oval  cocoons  (Fig.  157),  made  of 
igments  of  wood  or  bark  cemented  by  a 
nuny  matter,  and  witliin  these  are  trans- 
ined  to  chiysalids.     The  latter  are  of  a  shining  Itay  color. 
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and  the  edges  of  the  abdominal  segments  arc  armed  with 
transverse  rows  of  short  teeth.  By  means  of  these  littk 
teeth,  the  chrysalis,  just  before  it  is  about  to  be  transfonned 

to  a  winged  insect,  works  its  way  out  of 

^^  the  cocoon,  and  partly  tlux)agh  the  hole,  in 

jSU\  th®  stem  or  root,  which  the  caterpillar  had 

ST  /  previously  made ;  and  tlio  shell  of  the  chrjt- 

^■■■hh^    alis  (Fig.  158)  is  left  half  emerging  from  the 

^^HHP^    orifice,  after  the  moth  has  escaped  firom  it 

The  ash-trec  suffers  very  much  from  the  attacks  of  boren 
of  this  kind,  wliich  perforate  tlie  bark  and  sap-wood  of 
the  trunk  from  the  roots  upwards,  and  are  also  found  in 
all  tlie  branches  of  any  considerable  size.  The  trees  tboi 
infested  soon  show  symptoms  of  disease,  in  the  death  oi 
branches  near  the  summit;  and,  when  die  insects  become 
numenms,  the  trees  no  longer  increase  in  size  and  height, 
and  premature  decay  and  death  ensue.  These  borew  u- 
sume  the  chrysalis  form  in  the  month  of  June,  and  the 
chrysalids  may  be  seen  projecting  half-way  from  the  round 
holes  in  the  bark  of  die  tree  in  this  and  tlie  followiqg 
month,  during  which  dme  their  final  transformation  is  ^ 
fected,  and  they  burst  open  and  escape  from  the  sheDi 
of  the  chrysalis  in  the  winged  or  moth  state.  Under  tUi 
fonn  this  insect  was  described,  in  my  paper  in  Profcfs* 
Silliman*s  "  Journal  of  Science,''  by  the  name  of  TVoS' 
Hum  *  denudatum ;  as  the  habits  of  die  lar\'a  are  V0^ 
ascertained,  we  may  call  it  the  ash-tree  TrochUium.  to 
general  color  is  brown  ;  the  edges  of  the  collar  and  « 
the  alKlominal  rings,  the  shins,  the  feet,  and  the  midef 
side  of  the  antenna;  are  yellowish.  The  hind  winp  ^ 
transpan*nt ;  the  fore  wings  are  opaque  and  brown,  virie- 
gated  with  rust-red  ;  they  have  a  transparent  space  near  the 
tips,  and  expand  about  an  inch  and  a  half. 

•  The  wonl  TnKhUium  i^  «lorived  from  TVocAi/itf,  the  scientific  name  of  tb* 
humniiiit;-binl  pMiiis;  and  t)iO'»o  iiiAoctA  iiro  Atiinetiraeit  cAUe«1  haramio|H^'^ 
nif>thfi. 
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Ehuing  the  month  of  August,  the  squash  and  other 
CDCorbitaoeous  vines  are  firequently  found  to  die  suddenly 
down  to  the  root.  The  cause  of  this  premature  death  is 
I  little  borer  (Fig.  159,  larva),  which  be-  ng.  igo. 

gJDS  its  operations  near  the  ground,  per- 
fantes  the  stem,  and  devours  the  interior. 
It  afterwards  enters  the  soil,  forms   a  cocoon  (Fig.  160, 
oocooD  containing  chrysalis)  of  a  gummy 
nibstance  covered  with  particles  of  eartli, 


changes  to  a  chrysalis,  and  comes  forth 
Ae  next  summer  a  winged  insect.  This 
is  conspicuous  for  its  qrange-colored  body,  spotted  with 
Uack,  and  its  hind  legs  fringed  with  long  orange-colored 
and  black  hairs.  The  hind  wings  only  are  transparent,  and 
the  fore  wings  expand  from  one  inch  to  one  inch  and  a  half. 
It  deposits  its  eg^  on  the  vines  close  to  the  roots,  and  may 
he  seen  flying  about  the  plants  from  the  10th  of  July  till 
|he  middle  of  August.  This  insect,  which  may  be  called 
the  squash-vine  JSgeria,  was  first  described  by  me  in  die 
T'ear  1828,  under  the  name  of  ^geria  ^^  Cucurbitce  (Plate 
V.  Kg.  8),  the  trivial  name  indicating  the  tribe  of  plants 
on  which  the  caterpillar  feeds.* 

The  pernicious   borer  (Fig.  161,  larva)  ^^^ 

which,  during  many  years  past,  has  proved 
^  destructive  to  peach-trees  throughout 
4e  United  States,  is  a  species  of  ^geria^ 
'"ttned  exitiosa  (Plate  V.  Fig.  6,  male),  or 
*bc  destructive,  by  Mr.  Say,  who  first  scientifically  described 
*t  in  the  third  volume  of  the  "  Journal  of  the  Academy  of 
K^atnral  Sciences  of  Philadelphia,"  and  subsequently  gave 
•  ^presentation  and  account  of  it  in  his  "  American  En- 

t^  The  gcniw  AUgtria  Fab.  is  now  rejected  by  the  best  authorities,  and  ail 
^  »pecic*  are  put  under  TrvdiiUum  Scopoli,  whicli  has  the  priority  by  thirty 
^**>X  —  MOBKIS.] 

*  See  New  Enj^lund  Farmer,  Vol.  VIII.  p.  33 ;  my  Discourse  before  the 
7**Hachii«<?tt«  Horticultuml  Society,  in  1832,  p.  20:  and  Silliniun's  Joiinial. 
'^  XXXVI.  p.  310. 
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tomology."  In  the  fifth  volume  of  the  "New  Englmd 
Farmer  **  I  have  given  the  history  of  this  insect,  have  men- 
tioned the  principal  authors  who  have  noticed  it,  and  re^ 
ommended  preventive  measures,  which  have  been  fbond 
effectual  in  protecting  the  peach-tree  firom  its  most  seriooi 
attacks. 

The  eggs,  from  which  these  borers  are  hatched,  are 
deposited,  in  the  course  of  the  summer,  upon  the  tnmk 
of  the  tree  near  the  root;  the  borers  penetrate  the  btik, 
and  devour  the  inner  bark  and  sap-wood.  The  seat  ot 
their  operations  is  known  by  the  castings  and  gum  whicfa 
issue  from  tlie  holes  in  the  tree.  When  these  borers  ire 
nearly  one  year  old,  they  make  their  cocoons  either  under 
the  bark  of  the  trunk  or  of  the  root,  or  in  the  earth  ind 
gum  contiguous  to  the  base  of  the  trees;  soon  aflerwirds 

y.  jg2  they  are  transformed  to  chrysalids  (Fig.  162), 
(Plate  V.  Fig.  7,  chrysalis  from  which  the  moth 
has  escaped,)  and  finally  come  forth  in  the 
winged  state,  and  lay  the  eggs  for  another  generatioD  of 
borers.  The  last  transformation  takes  place  firom  June  to 
October,  most  frequently,  however,  during  the  month  of 
July,  in  the  State  of  Massachusetts.  Here,  although  there 
are  several  broods  produced  by  a  succession  of  hatches,  there 
is  but  one  rotation  of  metamorphoses  consummated  withio 
a  year.  Hence  borers,  of  all  sizes,  will  be  found  in  the 
trees  throughout  die  year,  altliough  it  seems  to  be  necessirr 
tliat  all  of  them,  whether  more  or  less  advanced,  sboaU 
pass  through  one  winter  before  they  appear  in  the  win^ 
state. 

Under  its  last  form,  this  insect  is  a  slender,  dark-Uo^ 
four-winged  moth,  liaving  a  sHght  resemblance  to  a  wtsp 
or  ichneumon-Hy,  to  which  it  is  sometimes  likened.  The 
two  sexes  difier  gn»atly  from  each  other,  so  much  so  as  to 
have  caused  them  to  be  mistaken  for  two  distinct  spedcs. 
The  male  (i^late  V.  Fig.  <)),  which  is  much  smaller  thsn 
the   female,   lias  all    tlie   wings   trans|)arent,   but   bordcrt'^l 
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and  veined  with  steel-blue,  which  is  the  general  color  of 
the  body  in  both  sexes ;  the  palpi  or  feelers,  the  edges 
of  the  collar,  of  the  shoulder-covers,  of  the  rings  of  the 
abdomen,  and  of  the  brush  on  the  tail,  are  pale  yellow, 
and  there  are  two  rings  of  the  same  yellow  color  on  the 
shins.  It  expands  about  one  inch.  The  fore  wings  of  the 
female  arc  blue,  and  opaque,  the  hind  wings  transparent, 
and  bordered  and  veined  like  those  of  the  male,  and  the 
middle  of  the  abdomen  is  encircled  by  a  broad  orange- 
cdored  belt.     It  expands  an  inch  and  a  half,  or  more. 

This  insect  does  not  confine  its  attacks  to  the  peach-tree. 
I  have  repeatedly  obtained  both  sexes  from  borers  inhabit- 
ing the  excrescences  which  are  found  on  the  trunks  and 
limbs  of  the  cherry-tree ;  and,  moreover,  I  have  frequently 
taken  them  in  connection  on  the  trunks  of  cherry  and  of 
peach-trees.  They  sometimes  deposit  their  eggs  in  the 
crotches  of  the  branches  of  the  peach-tree,  where  the  borers 
will  subsequently  be  found;  but  the  injury  sustained  by 
their  operations  in  such  parts  bears  no  comparison  to  that 
resulting  from  their  attacks  at  the  base  of  the  tree,  which 
they  too  oflen  completely  girdle,  and  thus  cause  its  prema- 
ture decay  and  death. 

The  following  plan,  which  was  recommended  by  me  in 
the  year  1826,  and  has  been  tried  with  complete  success 
by  several  persons  in  this  vicinity,  will  effectually  protect 
the  neck,  or  most  vital  part  of  the  tree,  from  injury.  Re- 
move the  earth  around  the  base  of  the  tree,  crush  and 
destroy  the  cocoons  and  borers  which  may  be  found  in  it, 
and  under  the  bark,  cover  the  wounded  parts  with  the 
conmion  clay  composition,  and  surround  the  trunk  with 
a  strip  of  sheathing-paper  eight  or  nine  inches  wide,  wliich 
should  extend  two  inches  below  the  level  of  the  soil,  and 
be  secured  with  strings  of  matting  above.  Fresh  mortar 
should  then  be  placed  around  the  root,  so  as  to  confine 
the  paper  and  prevent  access  beneath  it,  and  the  remaining 
cavity  may  be  filled  with  new  or  unexhausted  loam.     This 
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operation  should  be  performed  in  the  spring,  or  during  the 
month  of  June.  In  the  winter  the  strings  may  be  removed 
and  in  the  following  spring  the  trees  should  again  be  exim- 
ined  for  any  borers  that  may  have  escaped  search  before, 
and  the  protecting  applications  should  be  renewed. 

In  Europe  there  is  a  species  of  jSEgericL,  named  by  Lin- 
naeus tipuliformisy  which  has  long  been  known  to  inhabit 
the  stems  of  the  currant-bush.  This,  or  an  insect  dosdy 
resembling  it,  is  far  too  conunon  in  America,  in  the  culti- 
vated  currant,  with  wliich  it  may  have  been  introduced  finom 
Europe.  The  caterpillars  are  produced  from  eggs  laid  nn- 
gly,  near  the  buds ;  when  hatched,  they  penetrate  the  stem 
to  the  pith,  which  they  devour,  and  tlius  form  a  burrow 
of  several  inches  in  lengtli  in  the  interior  of  the  stem. 
As  the  borer  increases  in  size,  it  enlarges  the  hole  con- 
municating  with  its  burrow,  to  admit  of  the  more  resd? 
passage  of  its  castings,  and  to  afford  it  the  means  of  escape 
when  it  is  transformed  to  a  moth.  Tlie  inferior  size  of 
the  fruit  affords  an  indication  of  the  operations  of  the 
borers ;  and  the  perforated  stems  frequently  break  off  it 
the  part  affected,  or,  if  of  sufficient  size  still  to  support  the 
weight  of  the  foliage  and  fruit,  they  soon  become  sicklr, 
and  finally  die. 

In  some  gardens,  nearly  every  currant-bush  has  been 
attacked  by  these  borers ;  and  instances  are  known  to  me 
wherein  all  attempts  to  raise  currant-bushes  from  cutting 
have  been  batHed,  during  the  second  or  third  year  of  the 
growth  of  die  plants,  by  the  ravages  of  these  insects.  They 
complete  their  transformations,  and  appear  in  the  moth  state, 
about  the  middle  of  Juno. 

The  moth  is  of  a  blue-black  color;  its  wings  are  trans- 
parent, but  veined  and  fringed  with  black,  and  across  the 
ti])s  of  the  anterior  ymr  there  is  a  broad  band,  which  is 
moi%  or  less  tinged  with  cop{)er-color ;  tlie  under  side  of 
the  feelers,  the  collar,  the  edges  of  tlie  shouIder-coven« 
and  tlu*ee  very  narrow  rings  on   tlie  abdomen,  are  golden 
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yellow.     The  wings  expand  three  quarters  of  an  inch,  or  a 
little  more. 

Some  years  ago,  it  was  ascertained  that  a  species  of 
^geria  inhabited  the  pear-tree  in  this  State ;  and  it  is  said 
that  considerable  injury  has  resulted  from  it.  An  infested 
tree  may  be  known  by  the  castings  thrown  out  of  the 
imall  perforations  made  by  the  borers,  which  live  under 
the  bark  of  the  trunk,  and  subsist  cliiefiy  upon  the  inner 
bark.  They  make  their  cocoons  under  the  bark,  and  chan^^e 
lo  chiysalii  in  the  ktter  part  of  summer.  The  win^ 
insects  appear  in  the  autumn,  having,  like  others  of  this 
land,  left  their  chrysalis-skins  projecting  from  the  orifice 
of  the  holes  which  they  had  previously  made.  In  its  winged 
form,  this  ^geria  is  very  much  like  that  which  inhabits 
the  currant-bush ;  but  it  is  a  smaller  species.  It  was 
described  by  me  in  the  year  1830,  under  the  name  of 
JEgeria  Pyri  (Plate  V.  Fig.  5),  the  pear-tree  JSgeria; 
and  my  accoimt  of  it  will  be  found  on  the  second  page 
of  the  ninth  volume  of  the  **  New  England  Farmer." 

Its  wings  e^and  rather  more  than  half  an  inch;  are 
transparent,  but  veined,  bordered,  and  fringed  with  purplish 
black,  and  across  the  tips  of  the  fore  wings  is  a  broad  dark 
band  glossed  with  coppery  tints ;  the  prevailing  color  of  the 
upper  side  of  the  body  is  purple-black ;  but  most  of  the 
ander  side  is  golden  yellow,  as  are  the  edges  of  the  collar,  of 
the  shoulder-covers,  and  of  the  &n-shaped  brush  on  the  tail, 
md  there  is  a  broad  yellow  band  across  the  middle  of  the 
ibdomen,  preceded  by  two  narrow  bands  of  the  same  color. 

There  are  several  more  insects  •  belonging  to  this  group 
in  Massachusetts,  one  of  which  lives  in  the  stems  of  the 
lilac,  and  another  inhabits  those  of  the  wild  currant,  Ribe% 
floridum.  The  winged  male  of  the  latter  species  is  remarka- 
ble for  the  very  long,  slender,  and  cylindrical  tuft  or  pencil 
it  the  extremity  of  the  body.  Of  the  rest,  there  is  nothing 
particularly  worthy  of  note. 

•  See  SiUlmaii'B  Journal,  VoL  XXXVI.  pp.  dOd  to  818. 
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The  Glaucopidians,*  so  named  from  the  glaucous  or  Uabh- 
green  color  of  some  of  die  species,  are  distinguished  from 
the  other  Sphinges  by  their  antennas,  which,  in  the  milei 
at  least,  and  sometimes  in  both  sexes,  are  feathered,  or 
furnished  on  each  side  with  little  slender  branches,  pandld 
to  each  other  like  the  teeth  of  a  comb.  In  scientific  worb 
such  antennae  are  called  pectinated,  from  pecten^  the  Latin 
for  comb. 

The  caterpillars  of  the  Glaucopidians  have  sixteen  fiset, 
are  slender,  and  cylindrical,  with  a  few  hairs  scattered 
generally  over  the  surface  of  the  body,  or  arranged  m 
little  tufls  arising  from  minute  warts,  and  are  withoat  t 
horn  on  the  hinder  extremity.  They  devour  the  letvei 
of  plants,  ana  make  for  themselves  cocoons  of  coarse  silk, 
in  which  they  undergo  their  transformations.  The  chiy»* 
lids  are  oblong  oval,  rounded  at  one  end,  tapering  at  ^ 
other,  and  are  not  provided  with  transverse  rows  of  teeA 
on  the  surface  of  tlie  body.  In  the  caterpillar  and  winged 
states,  in  the  nature  of  their  transformations,  and  in  tbtf 
habits,  these  insects  approach  very  closely  to  the  Phaicn^^ 
or  moths,  forming  the  tliird  division  of  Lepidopterous  ifi" 
sects,  among  wliich  they  are  arranged  by  some  naturalist** 
There  are  not  many  of  them  in  Massachusetts,  and  oP^ 
one  species  requires  to  be  noticed  here.f 

This  is  the  Procris  Americana  (Kg.  163),  a  small  mo^ 

of  a  blue-black  color,  with  a 


ng.  168. 
^    11    ^  colored  collar,  and  a  notched  tuft 

^^B^^^S^^^    the  extremity  of  the  body.    The 

^^^■1^^^         which  are  very  narrow,  expand 

A  one    inch.      This    little    insect    is 

American  representative  of  the  Procris  vitU  or  ampdophtae^J^ 

of  Europe,  which,  in  the  caterpillar  state,  sometimes 

very  injurious  to  tlie  grape-vine.     Tlie  Iiabits  of  our  s 

cies  are  exactly  the  same ;  but   liave  been  overiooked, 

♦  S<»<»  iKlditionul  ohf^crvfttlon!*  on  papc  319. 

\  For  the  other  Apecici*  Rce  SUlimaii*8  JoumiU,  V9I.  XXXVl.  pp.  S16  to  SI*. 
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Tery  rarely  observed,  in  this  vicinity.  The  caterpillars 
are  gregarious,  that  is,  considerable  numbers  of  them  live 
and  feed  together,  collected  side  by  side  on  the  same  leaf, 
and  only  disperse  when  they  are  about  to  make  their  co- 
coons. They  are  of  a  yellow  color,  with  a  transverse 
row  of  black  velvety  tufts  on  each  ring,  and  a  few  con- 
spicuous hairs  on  each  extremity  of  the  body.  They  are 
hatched  from  eggs,  which  are  laid  in  clusters  of  twenty  or 
more  together  on  the  lower  sides  of  the  leaves  of  the  grape- 
vine and  creeper ;  and  they  come  to  their  growth  from  the 
middle  to  the  end  of  August.  They  then  measure  six  tenths 
or  rather  more  than  one  half  of  an  inch  in  length.  Their 
feet  are  sixteen  in  number,  and  rather  short,  and  their  mo- 
tions are  sluggish.  When  touched,  they  curl  their  bodies 
sdewise  and  fall  to  the  ground,  or,  more  rarely,  hang  sus- 
pended from  the  leaves  by  a  silken  thread.  When  young, 
they  eat  only  portions  of  the  surface  of  the  leaf;  but  as  they 
grow  older,  they  devour  all  but  the  stalk  and  principal  veins, 
and,  passing  from  leaf  to  leaf,  tlius  strip  whole  branches  of 
their  foliage.  When  numerous,  they  do  much  damage  to 
the  vines  and  fruit,  by  stripping  oiF  the  leaves  in  midsum- 
mer, when  most  needed.  I  have  found  them  in  Massachu- 
setts on  the  grape-vine  and  on  the  common  creeper,  or  Ampe- 
hpm  quinquefoliay  and  conjecture  that  the  latter  constitutes 
their  natural  food. 

About  the  year  1830,  Professor  Hentz  found   them  in 

«warms  upon  cultivated  grape-vines  at  Chapel  Ilill,  in  North 

Carolina;  and   constant  care  was   required  to  check   their 

ravages   there,   during   several   successive    years.      Several 

broods  appeared  there  in  the  course  of  the  summer;  but 

"itherto,    only    one    annual    brood    has    been    observed    in 

^'wsachusetts,  although  two  or  more  broods  may  occasion- 

^v   be  produced.      When   about  to   make   their  cocoons, 

^^^  caterpillars  leave  the  vines,  and  retire  to  some  sheltered 

^P^^^     They  then  enclose  themselves,  each  in  a  verj'  tliin, 

^^     tough,  oblong  ovgj   cocoon,   and   soon   afterwards   are 
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transformed  to  sliining  brown  clirysalids.  Early  in  July, 
and  in  the  middle  of  the  day,  I  have  seen  the  moths  flying 
about  grape-vines  and  creej)ers,  at  which  time,  also,  rhej 
pair  and  lay  their  eg^,  A  more  full  account  of  this  insect, 
illustrated  by  figm*es,  will  be  found  in  IIovcy*s  Magaam*, 
for  June,  1844. 

III.     MOTHS.     {Phalirna.)^ 

The  third  great  section  of  the  Lepidoptcra,  wliicli  Lin- 
naeus named  Phalcend^  includes  a  vast  number  of  insects, 
sometimes  called  millers,  or  night-butterflies,  but  more  ftt- 
(juently  moths.  The  latter  term,  thus  applied,  comprebendi 
not  only  those  domestic  moths  which,  in  the  young  or 
cateq)illar  state,  devour  cloth,  but  all  other  insects  belong- 
ing to  the  order  Lepidoptera  which  cannot  be  arranf^ 
among  the  butterflies  and  hawk-moths. 

These  insects  vary  greatly  in  size,  color,  and  structiire. 
Some    of  them,    particularly  those  with   gilded  %\'ings,  ire 
very    minute ;    while    the    Atlas-moth    of   China    (^AttacuM 
Atlaii)^  when  its  wings  are  expanded,  covers  a  space  meas- 
uring nearly  nine  inches  by  Ave  and  a  half;  and  the  owl- 
moth  (^ErebuH  Strix)  has  wings  which,  though  not  so  broti 
ex])and   eleven   inches.     Some   female   motlis   are   destitute 
of  wings,    or   have   but  very   small   ones,    wholly   untitt«d 
for  flight ;  and  there  nva  species  whose  wings  are  lonpt^^' 
dinally  cletl  into  several  narrow  rays,  resembling  feathcf* 
The  stalk  of  the  antenme  of  moths  gt*nerally  ta]H?rs  fn^ 
the   l>ase   to    the    end.       These    parts    sometimes    resemW*'* 
simple  or  naked   bristles,  and   sometimes  they  are  pluiU^ 
on  wich  side  of  the  stalk,  like  feathers.     There  is  ofti^  * 
good  deal   of  diflerence   in   the  antenn:e,  according  to  tJ^ 
si'x ;  feathered  or  i)ectinated  antenna;   being  generally  ni>^ 
rower   in   the   females   than    in    the    males ;  and   there  ^^ 
some  moths  the  males  of  which  have  feathered  antenn^* 

•  Sit*  jwge  820. 
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while  those  of  the  other  sex  are  not  feathered  at  all,  or 
only  furnished  with  very  short  projections,  like  teeth,  at  the 
sides.  Most  moths  have  a  sucking-tube,  commonly  called 
the  tongue,  consisting  of  two  hollow  and  tapering  threads, 
united  side  by  side,  and  when  not  in  use  rolled  up  in  a 
spiral  form ;  but  in  many  this  member  is  very  short,  and 
its  two  tlireads  are  not  united  ;  and  in  some  it  is  en- 
tirely wanting,  or  is  reduced  to  a  mere  point.  Two  palpi 
or  feelers  are  found  in  most  moths.  They  grow  from  the 
lower  lip,  generally  curve  upwards,  and  cover  the  face  on 
each  side  of  the  tongue.  Some  have,  besides  these,  another 
pair,  which  adhere  to  the  roots  of  the  tongue.  Many  moths 
are  said  to  have  no  feelers ;  these  parts  being  in  them  very 
small,  and  invisible  to  the  naked  eye. 

The  caterpillars  of  these  insects  diifer  more  from  each 

other  than  the  moths.     In  general  they  are  of  a  cylindrical 

shape,  and  are  provided  with  sixteen  legs ;  there  are  many, 

however,  which  have  only  ten,  twelve,  or  fourteen  legs ; 

and  in  a  few  the  legs  are  so  very  short  as  hardly  to  be 

visible,  so  that  these  caterpillars  seem  to  glide  along  in  the 

manner  of  slugs.     Some  caterpillars  are  naked,  and  others 

are  clothed  with  hairs  or  bristles,  and  the  haira  arc  eitlier 

uniformly   distributed,   or  grow   in   tufts.      Sometimes   the 

sur&ce  of  the  body  is  even  and   smooth;  sometimes  it  is 

Covered  with  little  warts  or  tubercles ;  or  it  is  beset  with 

prickles  and  spines,  which  not  unfrequently  are  compound 

Or  branched. 

Many  caterpillai*s,  previous  to  their  transformation,  en- 
close themselves  in  cocoons,  composed  entirely  of  silk,  or 
erf  silk  interwoven  with  hairs  stripped  from  their  own  bodies. 
Or  with  fragments  of  other  substances  witliin  their  reach. 
Some  go  into  the  ground,  where  they  are  transformed 
without  the  additional  protection  of  a  cocoon  ;  others  change 
to  chrysalids  in  the  interior  of  the  stems,  roots,  leaves, 
or  finits  of  plants.  The  chrysalids  of  moths  are  generally 
of  an  elongated  oval  shape,  rounded  at  one  end,  and  tapering 
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almost  to  a  point  at  tlie  other;  and  they  are  destitute  of 
the  angular  elevations  which  are  found  on  the  chryBalidi 
of  butterflies. 

These  brief  remarks,  wliich  are  necessarily  of  a  veiT 
|!eneral  nature,  and  comprise  but  a  few  of  the  principil 
differences  observable  in  tliese  insects,  must  suflice  for  the 
present  occasion. 

Linnaeus  divided  the  Motlis  into  eiglit  groups  ;  namdr, 
Attaci^  Bomhyces^  Noctuce^  Geometroe^  Ibrtriees^  Pyra/iin, 
TinecBy  and  AlucitcB ;  and  these  (with  the  exception  of  the 
Attaciy  which  are  to  be  divided  between  the  Bombjfces  and 
Noctuce)  have  been  recognized  as  well-marked  groups,  and 
have  lKM.^n  adopted  by  some  of  tlic  best  entomologists  *  whs 
succeeded  liim. 

1.     SriNXEKS.     (Bomhyces.) 

The  BoMDYCKS,  so  called  from  Bombyx^  the  ancient  name 
of  the  silk-wonn,  are  mostly  thick-bodied  motlis,  with  anten- 
nae in  the  greater  inimber  feathered  or  pectinated,  at  least 
in  the  males,  tlie  tonjme  and  feelers  very  short  or  entire! v 
wanting,  the  thorax  woolly,  but  not  crested,  or  very  rarely, 
un<l  the  fore  legs  often  very  hairy.  Their  caterpillars  hare 
sixtet^n  legs,  are  generally  spinners,  and,  with  few  excejh 
tions,  make  cocoons  within  which  they  are  transformed. 

Hiis  tril)e  has  bcvn  subdivided  into  a  numl)er  of  lesser 
gr()U|>s  or  familii's ;  but  naturalists  arc  not  at  all  agreed  upon 
the  manner  in  which  these  shouhl  1)C  arranged.  We  might 
pla(*(*  at  the  head  of  the  tribe  tha*«e  large  moths«  whose 
Spjiinx-like  caterpillars  are  naked  and  warty,  and  which, 
ill  th*'  wingi'd  state,  are  ornamented  with  eye-like  s|K>ts 
like  the  Smtrinthi ;  or  we  might  place  first  in  tlie  series 
the  motiis  whose  caterpillars  an^  woo<l-eaters,  with  the  habits 

*  It  i«  h:tri|1y  lit'C'-nrv  to  ^av  tli:it  hhidii!;  tlic«**  un^  Deiii*  mu]  SchiffVmttlltf. 
t)ii-  iiuthnr-i  4 it*  till*  ri-Ii'linitfii  Vienna  (':ita!i>i:u4*,  )H*«iilcA  Ijitreiile,  Leach,  SM^ 
|ihc[i«,  iin«i  iitht-r*,  wh't-t'  i'l:i«oific:itioii«  oi' tli«*  Mi>th-,  how  luuch  foi*Ter  mui^l, 
I'lilariivl,  or  iiiijtnyvi'ii,  urv  t->>i'iitially  )ia>oil  on  tliv  iirreii)^*iiient  pn>p(M««l  by 
Liitnu'u<(. 
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jid  transformations  of  the  j^gerians ;  or  we  may  begin 
rith  the  smaller  species,  with  hairy  caterpillars,  whose  hab- 
ts  and  transformations  are  like  those  of  the  Glaucapidians^ 
jid  wliich  resemble  the  latter  closely  in  the  winged  state ; 
lod  thus  the  series,  from  Procru  and  .other  moth-like 
^phing€9  to  the  true  Moths^  will  be  uninterrupted.  The 
Btter,  on  the  whole,  seems  to  be  the  most  natural  course, 
ind  it  agrees  with  the  arrangement  of  Dr.  Boisduval,  which 
[  shall  follow,  with  some  slight  changes  only. 

Agreeably  to  this  arrangement  the  first  family  of  the  Bom- 
)yces  will  be  tlie  Lithosians  (Lithosiad^),  so  named  from 
:wo  Greek  words,*  meaning  a  stone,  and  to  live ;  for  die 
mterpillars  of  many  of  these  insects  live  in  stony  places, 
ind  devour  the  lichens  growing  on  rocks.  (Such  also  are 
the    habits    of    Glaucapis    Pholus  ™    j^ 

(Fig.  164),  one  of  the  Glaucopid- 
iaos.)  On  this  account  they  are 
Dot  properly  subjects  for  notice  in 
this  essay ;  but  as  some  of  the 
larger  species  are  grass-eaters,  are 
conspicuous  for  their  beauty,  and  naturally  conduct  to 
another  family  particularly  obnoxious  to  the  cultivators  of 
the  soil,  it  may  be  interesting  to  point  out  tiieir  distinguish- 
Dg  traits. 

The  Lithosians  are  slender-bodied  moths,  mostly  of  small 
iae,  whose  rather  narrow  upper  or  fore  wings,  when  at 
test,  generally  lie  fiady  on  the  top  of  the  back,  crossing 
V  overlapping  each  other  on  their  inner  margins,  and 
utirely  covering  the  under  wings,  which  are  folded  longi- 
odinally,  and,  as  it  were,  moulded  around  the  body ;  more 
arely  the  wings  slope  a  little  at  the  sides,  and  cover  the 
lock  like  a  low  roof.  The  antennae  are  rather  long,  and 
>ri8tle-formed ;  sometimes  naked  in  both  sexes,  more  of^en 
(lightly  feathered  witli  a  double  row  of  short  hairs  beneath, 

*  Thii*  U  the  derivation  pvcn  by  M.  Godiirt,  Hist.  Nnt.  Li'pidopt  do  Frnticc. 
V.il.  V.  p.  10. 
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in  the  males.  The  tongue  and  one  pair  of  feelers  ire 
very  distinct  and  of  moderate  length.  The  back  is  smooth, 
neither  woolly  nor  crested,  but  thickly  covered  with  short 
and  close  feather-like  scales.  The  wings  of  many  of  the 
Lithosians  are  prettily  si>otted,  and  tliey  frequently  fly  in 
the  daytime  like  the  Glaucopidians.  Their  caterpillarB  are 
s])aringly  clothed  with  hairs,  growing  in  little  clusters  finom 
minute  warts  on  the  surface  of  the  body.  They  enclose 
themselves  in  thin  oblong  cocoons  of  silk  interwoven  with 
their  own  hairs.  The  rings  of  their  chry^ids  are  gen- 
erally so  closely  joined  as  not  to  admit  of  motion. 

Of  about  a  dozen  kinds  inhabiting  Massachusetts,  I  shall 
describe  only  two.     The  first  of  these  may  be  called  Gwh 
phria   vittata^*^'^   the   striped   Gnophria.      It  is   of  a  deep 
scarlet  color ;  its   fore  whigs,  which  expand  one   inch  and 
one    cightli,   have   two    broad    stripes,   and   a   short   stripe 
l)etween    them   at   the   tip,  of  a   lead-color,   and   the  hind 
wings  have  a  very  broad  lead-colored  border  behind ;  the 
middle  of  the  abdomen  and  the  joints  of  the  legs  are  also 
lead-colored.     The  caterpillar  lives  upon  lichens,  and  may 
be   found   under   loose  stones  in  the  fields  in  the  Spring. 
It  is  dusky,  and  thinly  covered  with  stiff,  sharp,  and  barbed 
black  bristles,  which  grow  singly  from  small  warts.     Early 
in  May  it  makes  its  cocoon,  which  is  very  thin  and  silky ; 
and  twenty  days  afterwards  is  transformed  to  a  moth. 

Hy  far  the  most  elegant  species  is  the  Deiopeia  bfOa 
(Plate  VI.  Fig.  3),  the  beautiful  Deiopeia.  This  moth 
has  naked  bristle-formed  antennas ;  its  fore  wings  arc  deep 
yellow,  crosse<l  by  about  six  white  bands,  on  each  of  which 
is  a  row  of  black  dots ;  the  hind  wings  are  scarlet  red, 
with    an    irregular    border    of  black    behind ;  the    bodv    is 


*  Thin  moth  lia-n  nil  the  e«t»(oi)tinl  rhuractm  of  the  Enmprftn  (JmagArut 
ii*lU$^  an  iiiMH't  cl'ti^oly  ro«onihliii^  in  it^  colon*  the  ProcTi$  Amtricamt.  Tbo  namr 
i*t'  (ht>  ^«*nu9  i*  <l(*rtv('<l  from  u  (fit'ck  wont  liigiiifyiiig  dusky,  in  alla.^ii'wi  to  tli« 
•  lark  o>lon*  <»f  tli«'  iii.M»ct8. 

[  17  tinnphria  rittaUi  is  Litkona  miniatn  Kirby.  —  MoRKia.] 
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white,  and  the  thorax  is  dotted  with  black.  It  expands 
firom  one  inch  and  a  half  to  one  and  three  quarters.  Its 
time  of  appearance  here  is  from  the  middle  of  July  till 
the  beginning  of  September.  The  caterpillar  is  unknown 
to  me ;  but  Drury  states  that  he  was  informed  it  was  of 
the  same  color  as  tlie  fore  wings  of  the  moth,  (that  is,  yel- 
low and  white  dotted  with  black,)  and  that  it  feeds  upon 
the  blue  lupines.*  The  European  Deiopeia  pulchella^  wliich 
is  very  much  like  our  species,  feeds,  in  the  caterpillar  state, 
on  the  leaves  of  the  mouse-ear,  Myosotis  arvemis  and  paltts- 
iris;  and  it  is  probable  that  ours  may  be  found  on  plants 
of  the  same  kind  here. 

Some  of  the  large  and  richly  colored  Lithosians  resemble, 
in  many  respects,  the  insects  in  the  next  family,  called, 
by  the  English,  tiger  and  ermine  moths.  The  caterpillars 
of  most  of  these  tiger-moths  are  thickly  covered  with  hairs, 
whence  they  have  received  the  name  of  woolly  bears,  and 
the  family,  including  them,  that  of  Arctiadje,  or  Arctians, 
from  the  Greek  word  for  bear.  The  Arctians,  or  tiger- 
moths,  have  shorter  and  thicker  feelers  than  the  Lithosians ; 
their  tongue  is  also  for  the  most  part  very  short,  not 
extending,  when  unrolled,  much  beyond  the  head ;  their 
antennae,  with  few  exceptions,  are  doubly  feathered  on  the 
under  side;  but  the  feathering  is  rather  narrow,  and  is 
hardly  visible  in  the  females;  their  wings  are  not  crossed 
on  the  top  of  the  back,t  but  are  roofed  or  slope  downwards 
on  each  side  of  the  body,  when  at  rest ;  the  thorax  is  thick, 
and  the  abdomen  is  short  and  plump,  and  generally  orna- 
mented with  rows  of  black  spots.  Their  fore  wings  are 
often  variegated  with  dark-colored  spots  on  a  light  ground, 
or  light-colored  veins  on  a  dark  ground  ;  and  the  hind 
^ngs  are  frequently  red,  orange,  or  yellow,  spotted  with 
black  or  blue.     They  fly  only  in  the  night.     Their  caterpil- 

•  Dinry's  miutratioiu,  Vol.  I.  p.  52,  pi.  24,  fig.  3. 

t  To  this  character  there  is  an  exception  in  the  Lophocampa  tesseliarity  the 
wings  of  which  are  closed  like  those  of  lAthotia  quadra. 
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lars  are  covered  with  coarse  hairs,  spreading  oat  on  all 
sides  like  the  bristles  of  a  bottle-brush,  and  growing  in 
clusters  or  tufts  from  little  warts  regulariy  arranged  in 
transverse  rows  on  the  surface  of  the  body.  They  run 
very  fast,  and  when  handled  roll  themselves  up  almort 
into  tlie  shape  of  a  ball.  Many  of  them  are  very  destnr- 
tive  to  vegetation,  as,  for  example,  the  salt-marsh  caterpfl- 
lar,  the  yellow  bear-caterpillar  of  our  gardens,  and  the  &l] 
web-caterpillar.  When  about  to  transform,  tliey  creep  into 
the  chinks  of  walls  and  fences,  or  hide  themselves  under 
stones  and  fallen  leaves,  where  they  enclose  themselves  in 
rough  oval  cocoons,  made  of  hairs  plucked  from  their  own 
bodies,  interwoven  with  a  few  silken  threads.  The  chrvsab 
is  smooth,  and  not  hairy,  and  its  joints  are  movable. 

Some  of  the  slender-bodied  Arctians,  with  bristle-formai 
antennae,  which  are  not  distinctly  feathered  in  either  aou 
and  having  the  feelers  slender,  and  the  tongue  longer  thtn 
the  others,  come  so  near  to  the  Lithosians  that  natanlist» 
arrange  them  sometimes  among   tlie  latter,  and  sometimci 

among  die  Arctians.  They  belong  to 
I^treille's  genus  Callimarpha*  (metnini! 
beautiful  form),  one  species  of  which  in- 
habits Massachusetts,  and  is  called  Cd- 
Umorpha  milituris  (Fig.  105),  the  soldier 
moth,  in  my  Catalogue.  Its  fore  win^e^ 
exi)and  about  two  inches,  are  white,  al- 
most entirely  bordered  with  brown«  with 
an  obIi(iue  band  of  tlie  same  color  fro0 
the    inner   margin   to   the   tip ;    and  the 

♦  The  Frrnch  naturalist*,  whnin  I  luivo  ft»IIow<»«l,  inchulc  in  thi«  g^na*  ih*  F-o- 
ni|K':iii   in(>tli<«  rallod   //tni,  fhiminuln^  Dtntnn,  Jacobmr^  &c.     Clowly  ftllM  It)  tbt 
Ihni,  :iiii|  »ttll  more  *t*  to  tlie  iHtlil'trit,  i*  a  htrfn>  aixl  fliie  iipectes  which  inhftbit* 
tli«'  SiMithcni   St:itt>o.  tiixl   whirh   I   liavc  nntiiril  OtUimttrjJti  Carolima.     It  ^thV" 
tnuii  tin-  militun*  in  l»«'iii;:  larpT,  niiMisurin^  ncm-*  the  winjf*  ttrt»  inchc*  and  % 
•|u:irti>r,  or  nion*.  anil  in  liavin^  tlie  hintl  winK^*  of  n  tWp  Inilian-yvlkiw  «ir  xkYov 
t'olwr,  uith  ••III*  or  two  Mark  »(Mit'«  near  the  hind  nmr;;iii;  the  aNliMnm  •!««*  i* 
<M-hri>-yelloH-.     It  !•>  ]M»*«oiltlc  that  thi*  unty  h«'  the  (TymcMr  <>f  Knper  mkI  <lch^it- 
li«.-iuicr,  or  tiu'  Oti^na  al  Uuhner,  wh<»>c  wiirk-*  I  Imw  uot  wjeu. 
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brown  border  on  the  front  margin  generally  has  two  short 
angular  projections  extending  backwards  on  the  surface  of 
the  wing.  The  hind  wings  are  white,  and  without  spots. 
The  body  is  white  ;  the  head,  collar,  and  thighs,  buff-yellow ; 
and  a  longitudinal  brown  stripe  runs  along  the  top  of  the 
back  from  the  collar  to  the  tail.  This  is  a  very  variable 
moth ;  the  brown  markings  on  the  fore  wings  being  some- 
times very  much  reduced  in  extent,  and  sometimes,  on  the 
contrary,  they  run  together  so  much  that  the  wings  appear 
to  be  brown,  with  five  large  white  spots.  This  latter  variety 
is  named  Callimorpha  Lecontei  by  Dr.  Boisduval.  The  cat- 
erpillar is  unknown  to  me.  The  caterpillars  of  the  Calli- 
morphas  are  more  sparingly  clothed  with  hairs  than  the 
other  Arctians  ;  and  they  are  generally  dark-colored,  with 
longitudinal  yellow  stripes.  They  feed  on  various  herba- 
ceous and  shrubby  plants,  and  conceal  themselves  in  tlie 
daytime  under  leaves  or  stones. 

Most  of  the  other  tiger  and  ermine  moths  of  Massachusetts 

may  be  arranged  under  the  general  name  of  Arctia.*     The 

first  of  them  would  probably  be  placed  by  Mr.  Kirby  in  Cal- 

Umorpha^^  from  which,  however,  they  differ  in  their  shorter 

and  more  robust  antennaB,  always  very  distinctly  feathered, 

at  least  in  the  males.     They  are  distinguished  from  the  rest 

by  having  two  black  spots  on  the  collar,  and  three  short 

black  stripes  on  the  thorax.     The  largest  and  most  rare  of 

these  moths  is  the  Arctia  virgo^  or  virgin  tiger-moth.     On 

account  of  the  peculiarly  strong  and  disagreeable  odor  which 

it  gives  out,  it  might  with  greater  propriety  have  been  named 

the  stinking  tiger-moth.     It  is  a  very  beautiful  insect.     Its 


•  Chdonia  of  the  French,  Eiqnrtpia  of  the  Germans  (from  a  Greek  word  si^- 
nifjing  pre-eminent  beauty),  and  subdivided,  by  the  English  entomologists,  into 
many  genera,  founded  on  minute  differences  in  the  length  of  the  joints  of  the  feel- 
ere,  &c.,  which  it  is  unnecessary  to  regard  in  this  treatise. 

t  Mr.  Kirby*B  Callimorpha  parlhtnict  and  virguncula  closely  resemble  the  first 
two  or  three  species  which  follow.  The  European  pudica,  and  probably  also  the 
Ntmeophila  planiaginis  belong  to  the  same  group.  See  Fauna  Boreali  Americana, 
Vol.  IV.  pp.  804,  806,  pi.  4,  fig.  6. 
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fore  win^  expand  from  two  inclies  to  two  and  a  half,  aiv 
flcsk-red,  fading  to  reddish  buff,  and  covered  with  manv 
stripes  and  lance-shaped  spots  of  black ;  the  hind  wings  are 
vermilion-red,  with  seven  or  eight  large  black  blotches ;  the 
under  side  of  the  body  is  black,  the  upper  side  of  the  abdo- 
men vermilion-red,  with  a  row  of  black  spots  close  together 
along  the  top  of  the  back.  The  caterpillar  is  brown,  and 
pretty  thickly  covered  with  tufts  of  brown  hairs.  The  moth 
appears  here  in  the  latter  part  of  July  and  August. 

The   Arge  tiger-moth    resembles    the  preceding,   but  is 
smaller,  and  not  so  highly  colored,  and  the  black  markings 
on  the  fore  wings  are  smaller,  and  separated  from  each  oilwr 
by  wider  spaces.    Its  general  tint  is  a  light  flesh-color,  fiiJinj: 
to  nankin  ;  the  fore  wings  are  marked  witli  streaks  and  small 
triangular  spots  of  black ;  the  hind  wings  are  generally  deeptT- 
colored  than  the  fore  wings,  and  have  from  five  to  seven  or 
eight  black  spots  of  dift'erent  sizes  upon  tliem  ;  there  are  two 
black  spots  on  the  collar,  and  tliree  on  the  tliorax,  as  in  the 
prweding  species  ;  the  abdomen  is  of  the  color  of  the  hinJ 
wings,  witli  a  longitudinal   row  of  black  dots  on  the  top. 
another  on  each  side,  and  two  rows  of  larger  size  beneath. 
The  wings  expand  from  one  inch  and  three  quarters  to  two 
inches,    I  have  taken  this  moth  from  the  20th  of  May  till  the 

• 

middle  of  July.     The  cateri)illar  appears  here  sometimes  ^ 
large  swarms  in  the  month  of  October,  having  then  bec*>'***'* 
fully  grown,  measuring  about  one  inch  and  a  half  in  leiip?*' 
and  lx»ing  at  tliis  time  in  search  of  projwr  winter  quaT"**** 
wherein  to  make  their  cocoons.     They  are  of  a  dark  gr«^' 
ish-gray  color,  but  apjH'ar  almost  black  from  the  black  *'J^ 
with  which  thcv  are  thicklv  covered ;  there  are  three  lo#^' 
tudinal  stripes  of  flesh-white  on  the  back,  and  a  row      ^ 
kidney-shaped  spots  of  the  same  color  on  each  side  of     ^ 
IkxIv.     Tlie  wart;>  are  dark  gray,  and  each  one  produc^f^  * 
thin  cluster  of  spreading  blackish  hairs.     They  eat  tlie  lea  '"'^ 
of  plantain  and  of  other  herku*eous  plants,  and  it  is  stati^' 

•  Al»lK)t'.*  In^octs  of  Ueoiyin,  p.  125,  pL  63. 
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i«t  they  sometimes  make  great  devastation  among  young 
itlian  com  iii  the  Soutliem  States. 

A  miieli  more  abundant  species  in  Massachusetts  is  that 
liieL  lia«  been  called  llie  harnessed  moth,  Arctia  phdUrata 
■"  ,  106)  of  my  Catalogue. 
1  nukes  its  appearance  from 
Kttki>  faA  of  May  to  the  middle 
'^  Angnst.  and  probably  breeds 
ilinmghout  the  whole  summer. 
It  b  of  a  pale  buft'  or  nankin 
color;  the  hind  wings  nest  to 
the  Wy,  and  llie  sides  of  the  body,  are  reddish  ;  on  the  fore 
"inp  are  two  longitudinal  blaek  stripes  and  four  triangular 
iJwk  B|)ots,  tlie  latter  placed  near  the  tip ;  and  these  stripes 
Mill  ijMits  are  arranged  so  tliat  the  buH-colored  spaces  be- 
■W'-m  them  somewhat  resemble  horsu-luimt'ss  ;  the  hind 
■■iiigs  liave  several  black  spots  near  thu  margin ;  tJiere  are 
iwii  dots  on  the  collar,  three  stripes  on  the  tliurax,  and  a 
'tripe  along  the  top  of  the  back,  of  a  black  color  ;  the  under 
'iJe  of  tlif  body  and  the  legs  are  also  black.  The  wings  ex- 
I'^H'I  front  one  inch  and  a  half  to  one  inch  and  three  quar- 
^■•i.  The  caterjNllar  is  not  yet  known  to  me.  This  moth, 
'"  many  respects,  resembles  one  called  Ph^Uira'  by  Drury, 
""Wy  fimii'l  here,  but  abundant  in  the  Southern  States  ;  tlie 
""n.*  wings  of  which  are  black,  witli  one  longitudinal  line,  two 
'fniisvcrse  lines,  and  near  the  tip  two  njfzag  lines  forming  a 
'^'.  .^  a  buff  color. 

Tlie  fi-elers  and  tongue  of  the  foregoing  moths,  though 
'""n,  are  longer  tlian  in  the  following  species,  which  have 
""^'  parts,  as  well  as  the  head,  smaller  and  more  covered 
""Ih  hai».  Some  of  the  latter  may  be  said  to  occupy  the 
"^>lr<^  or  chief  place  among  the  Arctians,  exceeding  all  tlie 
''*^t  in  the  breadth  of  tlieir  wings,  the  thickness  of  tlieir 
""lie*,  and  tlie  richneaa  of  their  colors.  Among  these  is 
'''«  great  American  tiger-moth.  Antia  Amerkuna,  an  unde- 

•  Mure  (irojiprh  I'hi'lifra, 
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scribed  species,  which  some  of  the  French  entomolopsts* 
have  supposed  to  be  the  same  as  the  great  tiger,  Ardia  Caju, 
of  Europe.    Of  this  fine  insect  I  have  a  specimen,  which  wa* 
presented  to  me  by  Mr.  Edward  Doubleday,  who  obtained  it. 
with  several  otliers,  near  Trenton  Falls  in  New  York.    It 
has  not  yet  been  discovered  in  Massachusetts,  but  will  proba- 
bly be  found  in  the  western  part  of  the  State*.     The  fore 
wings  of  the  Arctia  Americana  expand  two  indies  and  a  hih' 
or  more  ;  they  are  of  a  brown  color,  with  several  spots  and 
broad  winding  lines  of  white,  dividing  tlie  brown  surface  into 
a  number  of  large  irregular  blotches  ;   the  hind  wings  are 
ochre-yellow,  with  five  or  six  round  blue-black  spots,  three 
of  them  larger  than  the  rest ;  the  thorax  is  brown  and  woollr; 
the  collar  edged  with  white  before,  and  with  crimson  behind; 
the  outer  edges  of  the  shoulder-covers  are  white ;  the  abdo- 
men is  ochre-yellow,  with  four  black  spots  on  the  middle  of 
the  back  ;  the  thighs  and  fore  legs  are  red,  and  tlie  feet  dark 
brown.    This  moth  closely  resembles  the  Euro|)ean  Caja^  and 
especially  some  of  its  varieties,  from  all  of  which,  however, 
it  is  essentially  distinguished  by  the  white  edging  of  tlie  col- 
lar and  shoulder-covers,  and  the  absence  of  black  lines  on  the 
sides  of  the  body.     It  is  highly  probable  that  specimens  mar 
occur  with  orange-colored  or  red  hind  wings  like  the  CaJ^ 
but  I  have  not  seen  any  such.     The  caterpillar  of  our  specitf 
probably  resembles  that  of  the  CVi/o,  which  is  dark  chestnut- 
brown  or  black,  clothed  with  spreading  bunches  of  hairs  ^ 
a  foxy-red  color  on  the  fore  part  and  sides  of  the  body,  tJsi 
black  on  the  back  ;  but  the  clusters  of  liairs,  tliough  thick, 
are  not  so  close  as  to  conceal  the  breathing  holes,  which  fbnn 
a  distinct  row  of  pearly-white  spots  on  each  side  of  the  body. 
These  caterpillars  eat  the  leaves  of  various  kinds  of  g»^ 
den  plants  without  much  discrimination,  feeding  togetlier  io 
considenible  nuinl)ers  on  the  same  plant  when  young,  1*^ 
scattering:  as  they  <rrow  older. 

♦  <!«Mlart.  L»'|»itluj)t.  ilr  Fr.uiro,  T«>in.  IV.  p.  30.'J.      It   i*  ft^irpil  iu  tlic  "U^'^ 
>ti|H'hor*'  of  AKtt>.'^iz  aii<l  ralx)!,  pi.  7,  ti^.  ft. 
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The  largest  of  the  American  Arctians  is  the  Scrihonia^  or 
;reat  white  leopard-moth,  which  varies  in  expansion  from 
wo  and  a  half  to  three  and  a  half  inches,  the  females  being 
nvariably  much  larger  than  the  males.  It  is  of  a  white  color ; 
he  fore  wings  and  thorax  are  ornamented  with  many  small 
)val  black  rings,  the  hind  wings  are  more  or  less  spotted 
writh  black  ;  and  the  abdomen  is  yellow,  with  rows  of  large 
blue-black  spots  on  the  back  and  sides. 

The  caterpillar,  as  represented  by  Mr.  Abbot,*  is  the 
counterpart  of  that  of  the  Hebe  of  Europe,  being  chestnut- 
brown  witli  transverse  red  bands  between  the  rings,  and  is 
Jothed  with  clusters  of  dark  brown  hairs.  It  is  said  to 
iat  the  leaves  of  the  wild  sunflower  and  of  various  other 
)lants.  It  has  been  confidently  reported  to  me  that  the 
rreat  leopard-moth  has  been  seen  in  Brookline ;  but  it  must 
»  very  rare  here,  for  I  have  never  heard  of  its  being  taken 
Q  any  part  of  New  England.  Specimens  of  this  fine  insect 
rould  be  a  very  acceptable  addition  to  any  collection  of  such 
itgects. 

Of  all  the  hairy  caterpillars  frequenting  our  gardens,  there 
jne  none  so  common  and  troublesome  as  tliat  which  I  have 
ailed  the  yellow- 
lear  (Fig.  167). 
Jike  most  of  its 
;eniis,  it  is  a  very 
general  feeder,  de- 
vouring almost  all 
dnds  of  herbaceous  plants  with  equal  relish,  from  the  broad- 
eaved  plantain  at  the  door-side,  the  peas,  beans,  and  even 
he  flowers  of  the  garden,  and  the  corn  and  coarse  grasses 
if  the  fields,  to  the  leaves  of  the  vine,  the  currant,  and  the 
rooseberry,  which  it  does  not  reftise  when  pressed  by  hunger. 
rhis  kind  of  caterpillar  varies  veiy  much  in  its  colors  ;  it  is 
>erhaps  most  often  of  a  pale  yellow  or  straw  color,  with  a 
>lack  line  along  each  side  of  the  body,  and  a  transverse  line 

•  IiiiiecU  of  (jJeorgitt,  p.  187,  pi.  69. 
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of  llio  same  rolnr  liotwccii  encli  of  llw  scf^mtx  or  rmp.  uxl 
it  ia  coverod  with  lung  luik*  yellow  iimre,  Oilicro  arv  eflwi 
seen  of  a  rusty  ur  lirownisli  yt^lluw  cvlor,  with  the  satn«  hWi 
lines  on  tlic  sidi^  nnd  Iictwixni  the  rings,  and  tbL>T  an  i^lotlud 
with  foxy-n^  or  light  brown  hairs.  The  b«ul  attd  emb  •'i 
the  feet  ure  or  lire-yellow,  nnd  the  under  side  of  i)k  tni; 
is  bUckish  in  all  the  varieties.  They  w*  to  be  fbnnd  <» 
different  a^-s  and  sizes  from  the  firiit  of  June  till  (.Irtubiv- 
When  fiilly  grown  they  are  about  two  inches  long,  and  ibm 
creep  into  souie  convenient  jtlace  of  Bheltvr,  tn«ke  iJfetra 
coons,  in  which  they  remain  in  the  chn'salis  stale  daring;  ll 
winter,  and  are  clmnjced  to  moths  in  the  nitintlK  of  ) 
June  following.  Some  of  the  tirst  broods  uf  these  emit 
Inrs  iip[)ear  to  come  to  their  growtli  early  iu  auuimer,  nndfl 
transformed  to  moths  by  t)ie  end  of  July  or  thv  lit^ni 
August,  at  which  time  I  have  rc]ieiilei]|y  iakvi\  ititin  in  4 
winged  stute ;  but  the  gn-utiT  {larl  jwss  tliroufih  Ibnr  I 
^  ,^  '■h.-inp'  in  June. 

Ii  {Vi^.  lt>8)  i) 
->r)y  known  by  | 
)•'  of  iIm!  wliite  ■ 
itmi  is  often  i 

nlnfut  hoUMMI.      Its^ 

i-nritic  nunc  is  ^ 

I'irt/iHirit,''*  and,  aa  it 

inonly  ('allinl  ertnint>niatfa>* 

;■  niiiy   jrive  to  it  tin-  nuine  of  the  V*it]piii> 

It  is  white,  witli  a  blade  )toint  on  the  taidcUe 

wo  black  dou  on  Ihi;  Irind  win^^  *aw 

(itlier  iK-ar  tJic  |i(Mteriur  lUlgle.  ■ 


in   Kn^rlanJ. 

crmino-motli 

of  the  fore  wings,  and 

on  the  middit!  and  t)i 


more  distinct  on  the  under  than  on  the  upper  side 
»  n>w  of  black  ilot<  on  the  U>|i  of  tlic  bitck,  another  oi 
»ide,  and  between  these  u  ionixitudinni  di-qi  yellow  i 
tlie  hijM  Olid  tliiglw  of  tlie  furv  Ieg»  wk  al«o  ochre-yt 
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It  expands  firom  one  inch  and  a  half  to  two  inches.     Its  eggs 

are  of  a  golden-yellow  color,  and  are  laid  in  patches  upon  the 

leaves  of  plants.     In  some  parts  of  France,  and  in  Belgium, 

the  people  have  been  required  by  law  to  ScheniUer^  or  uncat- 

erpillar,  their  gardens  and  orchards,  and  have  been  punished 

by  fine  for  the  neglect  of  the  duty.     Although  we  have  not 

yet  become  so  prudent  and  pubUc-spirited  as  to  enact  similar 

regulations,  we  might  find  it  for  our  advantage  to  offer  a 

bonn^  for  the  destruction  of  caterpillars ;  and  though  we 

should  pay  for  them  by  the  quart,  as  we  do  for  berries,  we 

should  be  gainers  in  the  end,  while  the  children  whose  idle 

hours  were  occupied  in  the  picking  of  them  would  find  this  a 

profitable  employment. 

The  salt-marsh  caterpillar  (Fig.  169),  an  insect  by  far  too 
well  known  on  our  seaboard,  and  now  getting  to  be  common 
in  the  interior  of  the  p,    ^^ 

State,  whither  it  has 
probably  been  intro- 
duced, while  under 
the  chrysalis  form, 
with  the  salt  hay  an- 
nually carried  from  the  coast  by  our  inland  farmers,  closely 
resembles  the  yellow  bear  in  some  of  its  varieties.  The 
history  of  this  insect  forms  the  subject  of  a  communication 
made  by  me  to  the  Agricultural  Society  of  Massachusetts,  in 
the  year  1823,  and  printed  in  the  seventh  volume  of  the 
**  Massachusetts  Agricultural  Repository  and  Journal,"  with 
figures  representing  the  insect  in  its  difFerent  stages.  At 
various  times  and  intervals  since  the  beginning  of  the  present 
century,  and  probably  before  it  also,  the  salt  marshes  about 
Boston  have  been  overrun  and  laid  waste  by  swarms  of  cater- 
pillars. These  appear  towards  the  end  of  June,  and  grow 
rapidly  from,  that  time  till  the  first  of  August.  During  this 
month  they  come  to  their  full  size,  and  begin  to  run,  as  the 
phrase  is,  or  retreat  fi-om  the  marshes,  and  disperse  through 
the  adjacent  uplands,  often  committing  very  extensive  ravages 
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in  their  progress.  Corn-fields,  gardens,  and  even  the  ran 
weeds  by  the  way-side,  afford  tliem  temporary  nourishmei^  t 
while  wandering  in  search  of  a  place  of  security  from  tb^e 
tide  and  weather.  They  conceal  themselves  in  walls,  undt^** 
stones,  in  hay-stacks  and  mows,  in  wood-piles,  and  in  anj^v 
other  places  in  their  way,  which  will  afford  them  the  pro|>^  :^ 
degree  of  shelter  during  the  winter.  Here  they  make  thet  * 
coarse  hairy  cocoons,  and  cliange  to  chrysalids,  in  which  fumKn 
they  remain  till  the  following  summer,  and  are  transforme«»-J 
to  moths  in  the  month  of  June. 

In  those  cases  where,  from  any  cause,  the  caterpillars 
when  arrived  at  maturity,  have  been  unable  to  leave 
marshes,  tliey  conceal  themselves  beneath  tlie  stubble,  an 
tliere  make  their  cocoons.     Such,  for  the  most  part,  is  tlu 
course  and  duration  of  the  lives  of  tliese  insects  in  Mas»a 
chusetts ;  but  in  tlie  Middle  and  Southern  States  two  broods 
arc  brought  to  perfection  annually,  and  even  here  some 
them  run  through  their  course  sooner,  and  produce  a  second 
brood  of  cater[)illars  in  the  same  season  ;  for  I  have  obtained 
tlie  moths  lx.'tween  the  loth  and  20th  of  May,  and  again  be- 
tween the  1st  and  the  10th  of  August.     Those  which  were 
disclosed  in  May  passed  the  winter  in  the  chrysalis  form, 
while  the  moths  which  appeared  in  August  must  liave  bem 
produced  from  caterpillars  that  had  come  to  tlieir  growth  and 
gone  through  all  their  transformations  during  the  same  sum- 
mer.    This,  however,  in  Massachusetts,  is  not  a  common 
occurrence ;   for   by  far   the   greater  part   of  these   insects 
appear  at  one  time,  and  require  a  year  to  complete  their 
several  clianges. 

The  full-grown  cateq)illar  measures  one  inch  and  three 
quarters  or  more  in  length.  It  is  clothed  with  long  hairs, 
which  are  sometimes  black  and  sometimes  brown  on  the  back 
and  iore  part  of  the  Ixnly,  and  of  a  lighter  brown  color  on 
the  sides.  Tlie  hairs,  like  those  of  the  other  Arctians,  grow 
in  spn*a(ling  (*lusters  from  warts,  which  are  of  a  yellowish 
color  in  this  species.     The  botly,  when  stripped  of  the  luurs« 
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18  ydlow,  shaded  at  the  sides  with  black,  and  there  is  a 
blackish  line  extending  along  the  top  of  the  back.  The 
breathing-holes  are  white,  and  very  distinct  even  through 
the  hairs.  These  caterpillars,  when  feeding  on  the  marshes, 
are  sometimes  overtaken  by  the  tide,  and  when  escape  be- 
comes impossible  they  roll  themselves  up  in  a  circular  form, 
as  is  conmion  with  others  of  the  tribe,  and  abandon  them- 
selves to  their  fete.  The  hairs  on  their  bodies  seem  to  have 
a  repelling  power,  and  prevent  the  water  from  wetting  their 
skins,  so  that  they  float  on  the  surface,  and  are  often  carried 
by  the  waves  to  distant  places,  where  they  are  thrown  on 
shore  and  left  in  winrows  with  the  wash  of  the  sea.  After 
a  little  time,  most  of  them  recover  from  their  half-drowned 
condition,  and  begin  their  depredations  anew.  In  this  way, 
these  insects  seem  to  have  spread  from  the  places  where  they 
first  appeared  to  others  at  a  considerable  distance. 

From  the  marshes  about  Cambridge  they  were  once,  it  is 
said,  driven  in  great  numbers  by  a  high  tide  and  strong  wind 
upon  Boston  Neck,  near  to  Roxbury  line.  Thence  they  seem 
to  have  migrated  to  the  eastern  side  of  the  Neck,  and,  follow- 
ing the  marshes  to  South  Boston  and  Dorchester,  they  have 
spread  in  the  course  of  time  to  those  which  border  upon 
Neponset  River  and  Quincy.  How  fer  they  have  extended 
north  of  Boston  I  have  not  been  able  to  ascertain  ;  but  I 
believe  that  they  are  occasionally  found  on  all  the  marshes 
of  Chelsea,  Saugus,  and  Lynn.  Although  these  insects  do 
not  seem  ever  entirely  to  have  disappeared  from  places  where 
they  have  once  established  themselves,  they  do  not  prevail 
every  year  in  the  same  overwhelming  swarms  ;  but  their 
numbers  are  increased  or  lessened  at  irregular  periods  from 
causes  which  are  not  well  understood. 

These  caterpillars  are  produced  ftx)m  eggs,  which  are  laid 
by  the  moths  on  the  grass  of  the  marshes  about  the  middle 
of  June,  and  are  hatched  in  seven  or  eight  days  afterwards ; 
and  the  number  of  eggs  deposited  by  a  single  female  is,  on  an 
average,  about  eight  hundred.     The  moths  themselves  vary 

45 
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in  color.  In  the  males  (Plate  VI.  fig.  9),  the  thorax  and 
upper  side  of  the  fore  wings  are  generally  white,  the  latter 
spotted  with  black  ;  the  hind  wings  and  abdomen,  except  the 
tail,  deep  ochre-yellow,  tlie  former  with  a  few  black  spola 
near  the  hind  margin,  and  the  abdomen  with  a  row  of  sir 
black  spots  on  tlie  top  of  the  back,  two  rows  on  the  sidest 
and  one  on  the  belly;  the  under  side  of  all  the  wings  and  the 
thighs  are  deep  yellow.  It  expands  from  one  inch  and  aerm 
eighths  to  two  inches  and  a  quarter.  The  female  (Plate  VL 
Fig.  10)  differs  from  tlie  male  either  in  having  the  hind  wings 
wliite,  instead  of  ochre-yellow,  or  in  having  all  the  wings 
ashen-gray  with  the  usual  black  spots.  It  expands  two  in* 
chcs  and  three  eightlis  or  more.  Sometimes,  though  rarely, 
male  moths  occur  with  the  fore  wings  ash-colored  or  dusky. 
Professor  Peck  called  this  moth  pseudermineOt  that  ia,  fidse 
ermine,  and  this  name  was  adopted  by  me  in  my  communi- 
cation to  the  Agricultural  Society.  Professor  Peck's  name, 
however,  cannot  be  retained,  inasmuch  as  the  insect  had  been 
previously  named  and  described.  Drury,  the  first  describer 
of  the  moth,  called  tlie  male  Caprotina^  and  the  female  Acretu^ 
supposing  them  to  be  different  species ;  but  the  latter  name 
alone  has  been  retained  for  this  species  by  most  naturalists. 

In  order  to  lessen  the  ravages  of  the  salt-marsh  caterpil- 
lars, and  to  secure  a  fair  crop  of  hay  when  these  insects 
abound,  the  marshes  should  be  mowed  early  in  July,  at 
which  time  the  cateq)illars  are  small  and  feeble,  and,  being 
unabh'  to  wander  far,  will  die  before  tlie  crop  is  gathered  in. 
In  defence  of  early  mowing,  it  may  be  said  that  it  is  the  only 
way  by  which  the  grass  may  be  saved  in  those  meadows 
where  the  caterj)illars  have  multiplied  to  any  exent ;  and  if 
the  practice  is  followed  generally,  and  continued  during  sev- 
eral yt^ars  in  succession,  it  will  do  much  towards  extenni- 
nating  tliese  di»structive  insects. 

By  the  pnictice  of  late  mowing,  where  the  caterpillars 
abuuiul,  a  great  loss  in  the  crop  will  be  sustained,  immense 

*  Tlu"  |»n»|MT  ortliupii|>hy  i?  .4<r««i. 
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Umbers  of  caterpillBrs  and  graashopjiera  will  be  left  to  grow 
maturity  and  dispeias  upon  the  uplands,  by  wbich  means 
I  evil  will  go  on  increasing  from  year  to  year ;  or  they  will 
brought  in  with  the  hav  to  porish  in  uur  bams  and  stacks, 

'here  tliffir  dead  bodies  will  prove  oftcnsivo  to  the  cattle,  and 
»5ioD  u  waste  of  fodder.  To  get  rid  of  "the  old  fog"  or 
ibble,  which  becomes  mach  thicker  and  longer  in  conse- 
of  early  mowing,  the  marshes  should  be  burnt  over  in 
an?h.  The  roots  of  the  grass  will  not  be  injured  by  burn- 
g  the  stubble,  on  the  contrary  tliey  will  be  fertilized  by  llie 
bee  i  while  great  numbers  of  young  grasshoppers,  cocoons 
caterpiltara,  and  various  kinds  of  destructive  insects,  with 
ear  t^ga,  concealed  in  the  stubble,  will  be  destroyed  by  the 
e.  In  the  Province  of  New  Brunswick,  tlie  benefit  arising 
na  burning  the  stubble  has  long  been  proved ;  and  tliis 
ftctice  is  getting  into  favor  here, 

During  the  autumn  there  may  be  seen  In  our  gardens  and 
ida,  and  even  by  the  way-side,  a  kind  of  caterpillar  (Fig. 

70)  whose  peculiar  appearance 
1st  frequently  have  excited  at- 
ition.  It  is  very  thickly  clolhotl 
th  hairs,  which  are  stifi^i  shoi-t, 
i  periecdy  even  at  the  ends,  like 
f  bristles  of  a  brush,  as  if  tliey 

i  all  been  shorn  olf  with  the  shears  to  the  same  length, 
le  hairs  on  the  first  four  and  last  two  rings  are  black ;  and 
ise  on  the  six  intermediate  rings  of  the  body  are  tan-red. 
le  bead  and  body  of  the  caterpillar  are  also  black.  When 
V  of  these  insects  is  taken  up,  it  immediately  rolls  itself  into 

ball,  like  a  hedge-hog,  and,  owing  to  its  form  and  to  the  elas- 
aty  of  the  diverging  liairs  with  which  it  is  covered,  it  read- 
r  slides  from  tlie  fingers  and  hand  of  its  captor.  It  eats 
e  leaves  of  tlie  clover,  dandelion,  narrow-leaved  plantain, 
id  of  various  other  herbaceous  plants,  and  on  the  approach 
winter  creeps  under  stones,  rails,  or  boards  on  the  groiuid, 

'Iiere  it  remains  in  a  half-torpid  state  till  spring.     Jn  April 
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or  May  it  makes  an  oval  blackish  cocoon,  composed  cliieflr 
of  the  hairs  of  its  body,  and  comes  forth  in  the  moth  state 
in  June  or  July. 

My  specimens  remained  in  the  chrysalis  form  five  weeks; 
but  Mr.  Abbot*  states  that  a  caterpillar  of  this  kind,  which 
made  its  cocoon  in  Georgia  on  the  24th  of  Jane,  was  trans- 
formed  to  a  moth  on  the  oth  of  July,  having  remained  only 
eleven  days  in  the  chrysalis  state.  The  moth  is  tlie  Aretia 
Isabella^  or  Isabella  tiger-moth,  and  it  differs  essentially  from 
those  which  have  been  described  in  the  antennae,  which  are 
not  feathered,  but  are  merelv  covered  on  the  under  side  with 
a  few  fine  and  short  hairs,  and  even  these  are  found  onlv  in 
the  males.  Its  color  is  a  dull  grayish  tawny-yellow ;  there 
are  a  few  black  dots  on  the  wings,  and  the  hinder  pair  are 
frequently  tinged  with  orange-red  ;  on  the  top  of  the  back  it 
a  row  of  about  six  black  dots,  and  on  each  side  of  the  body 
a  similar  row  of  dots.  The  wings  expand  from  two  inches 
to  two  inches  and  tliree  eighths.  The  specific  name,  which 
W2US  first  given  to  tliis  moth  by  Sir  James  Edward  Smith,  it 
expressive  of  its  peculiar  shade  of  yellow. 

We  have  a  much  smaller  tiger-moth,  with  naked  antenn« 
like  those  of  the  Isabella.     Its  wings  are  so  tliinly  covered 

with  scales  as  to  be  almost  transpar- 
ent. It  has  not  yet  been  described, 
and  it  may  be  called  the  ruddle  tiger- 
moth,  A  ret  la  nibrieoM,  (Fig.  171). 
Its  fore  wings  arc  reddish-brown, 
with  a  small  black  spot  near  the 
middle  of  each  ;  its  hind  wings  are  dusky,  becoming  blacker 
l)ehin(l  (more  ran»ly  red,  with  a  broad  blackish  border  be- 
hind), with  two  bla(*k  dots  near  the  middle,  tlie  inner  margin 
next  to  the  body,  and  the  fringe,  of  a  red  color ;  tlie  thorax 
is  reddish-brown  ;  and  the  abdomen  is  cinnabar-red,  with  a 
row  of  bla(*k  dots  on  the  top,  and  another  row  on  each  side* 
It  ex{iaiuls  nlnnit  one  inch  and  one  quarter.     This  moth  it 

*  InMH:ts  of  Geoixia,  p.  181,  pi.  66. 
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rare;  and  it  appears  here  in  July  and  August.  It  closely 
resembles  the  ruby  tiger-moth,  Arctia  fuliffinosa^  of  Europe, 
the  wings  of  which  are  not  so  transparent,  and  have  two 
black  dots  on  each  of  them,  with  a  distinct  row  of  larger 
black  spots  around  the  outer  margin  of  the  hind  pair.  The 
caterpillar  of  our  moth  is  unknown  to  me ;  it  will  probably 
be  found  to  resemble  that  of  the  ruby  tiger,  which  is  black- 
ish, and  thickly  covered  with  reddish-brown  or  reddish-gray 
hairs.  It  eats  the  leaves  of  plantain,  dock,  and  of  various 
other  herbaceous  plants,  grows  to  the  length  of  one  inch  and 
three  eighths,  passes  the  winter  concealed  beneath  stones,  or 
in  the  crevices  of  walls,  and  makes  its  cocoon  in  the  spring. 

The  caterpillars  of  all  the  foregoing  Arctians  live  almost 
entirely  upon  herbaceous  plants ;  those  which  follow  (with 
^ne  exception  only)  devour  the  leaves  of  trees.    Of  the  latter, 
^€  most  common  and  destructive  are  the  little  caterpillars 
^Uown  by  the  name  of  fall  web-worms,  whose  large  webs, 
^^metimes  extending  over  entire  branches  with  their  leaves, 
'^y  be  seen  on  our  native  elms,  and  also  on  apple  and  other 
fttiit  trees,  in  the  latter  part  of  summer.     The  eggs,  from 
^hich  these  caterpillars  proceed,  are  laid  by  the  parent  moth 
^^  a  cluster  upon  a  leaf  near  the  extremity  of  a  branch ;  they 
*re  hatched  from  the  last  of  June  till  the  middle  of  August, 
8ome  broods  being  early  and  others  late,  and  the  young  cat- 
erpillars immediately  begin  to  provide  a  shelter  for  them- 
selves by  covering  the  upper  side  of  the  leaf  with  a  web, 
which  is  the  result  of  the  united  labors  of  the  whole  brood. 
They  feed  in  company  beneath  this  web,  devouring  only  the 
upper  skin  and  pulpy  portion  of  the  leaf,  leaving  the  veins 
and  lower  skin  of  the  leaf  untouched.     As  they  increase  in 
size  they  enlarge  their  web,  carrying  it  over  the  next  lower 
leaves,  all  the  upper  and  pulpy  parts  of  which  are  eaten  in 
the  same  way,  and  thus  they  continue  to  work  downwards, 
till  finally  the  web  covers  a  large  portion  of  the  branch  with 
its  dry,  brown,  and  filmy  foliage,  reduced  to  this  unseemly 
condition  by  these  little  spoilers.     These  caterpillars  (Plate 
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VII.  Fig.  12,  young  caterpillar),  when  fiilly  grown,  measure 
rather  more  than  one  inch  in  length ;  their  bodies  are  more 
slender  tlian  those  of  tlie  other  Arctians,  and  are  very  thinlj 
clothed  with  hairs  of  a  grayish  color,  intermingled  with  a  &w 
which  are  black.  The  general  color  of  the  body  is  greenisb 
yellow  dotted  with  black ;  there  is  a  broad  blackish  stripe 
along  the  top  of  the  back,  and  a  bright  yellow  stripe  on  eicb 
side.  The  warts,  from  wliich  the  thin  bmidles  of  spreading 
silky  hairs  proceed,  are  black  on  the  back,  and  rust-yellow  or 
orange  on  the  sides.     The  head  and  feet  are  Uack. 

I  have  not  observed  the  exact  length  of  time  required  bj 
these  insects  to  come  to  maturity ;  but  towards  the  end  of 
August  and  during  the  montli  of  September  they  leave  the 
trees,  disperse,  and  wander  about,  eating  such  plants  as  hap- 
pen to  lie  in  their  course,  till  they  have  found  suitaUe  |Jicef 
of  shelter  and  concealment,  where  tliey  make  their  thin  and 
almost  transparent  cocoons  (Plate  VII.  Fig.  10 ;  Fig.  11,  pu- 
pa), composed  of  a  slight  web  of  silk  intermingled  with  a  iew 
hairs.     They  remain  in  the  cocoons  in  the  chrysalis  state 
through  the  winter,  and  are  transformed  to  moths  in  the 
months  of  June  and  July.      Tliese   moths   are  white  and 
without  spots  ;   tlie  fore  thiglis  are  tawny  yellow,  and  tbe 
feet  blackish.      Their  wings  expand  from  one  inch  and  a 
quarter  to  one  inch  and  three  eighths.     Tlieir  antenns  and 
feelers  do  not  differ  essentially  from  those  of  the  majority  of 
the  Arc*tians,  the  former  in  the  males  being  doubly  feathered 
beneath,  and  those  of  the  females  having  two  rows  of  minute 
teeth  on  the  under  side.     This  species  was  first  described  bv 
me   in  the   seventh  volume  of  the  New  England  Farmer, 
page  *\»iy  where  I  gave  it  the  name  of  Arctia  textcr^  the  weav- 
er, from  the  well-known  habits  of  its  cateq>illar.     Shoultl  it 
be  found  ex{>edient  to  n^move  it  from  the  genus  Arctia^  I 
pro)N>se  to  call  the  genus  which  shall  include  it  IlyykaMtria^ 
a  (TriH.*k  name  for  weaver,  and  place  in  tlie  same  genus  tlie 
niany-sjK>tted  ennine-moth,  Arctia  punctatUifitna^*  of  Sir  J. 

[1*  Arctia  pmHciaUmma  in  SpUommuk  cmmta  Drury.  — Mokuh.] 
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E.  Smith,  which  is  found  in  the  Southern  States,  and  agrees 
irith  our  weaver  in  habits.  From  the  foregoing  account  of 
die  habits  and  transformations  of  the  fall  web-worm,  or 
EjfpharUria  textor^  it  is  evident  that  the  only  time  in  which 
ire  can  attempt  to  exterminate  these  destructive  insects  with 
my  prospect  of  success  is  when  they  are  young  and  just  be- 
ginning to  make  their  webs  on  the  trees.  So  soon,  then,  as 
the  webs  begin  to  appear  on  the  extremities  of  the  branches, 
they  should  be  stripped  off,  with  the  few  leaves  which  they 
cover,  and  the  caterpUlars  contained  therein,  at  one  grasp, 
and  should  be  crushed  under  foot. 

There  are  many  kinds  of  hairy  caterpillars  in  Massachu- 
setts, differing  remarkably  from  those  of  the  other  ArcticmB^ 
tnd  resembling  in  some  respects 
those  belonging  to  the  next  tribe,  ^*  ^^ 

with  wliich  tliey  appear  to  con- 
nect the  true  Arctians.     The  first        .,^,„^,,^.  .  ,....v 
of   these   are  Uttle  party-colored  yYTI^lWiPV 

tufted     caterpillars    (Fig.    172), 

which  may  be  found  in  great  plenty  on  the  common  milk- 
weed, Asclepias  Syriaca^  during  tlie  latter  part  of  July  and 
the  whole  of  August.  Although  the  plants  on  which  these 
insects  live  are  generally  looked  upon  as  weeds  and  cumber- 
ers  of  the  soil,  yet  the  insects  themselves  are  deserving  of 
notice,  on  account  of  their  singularity,  and  the  place  that 
they  fill  in  the  order  to  which  they  belong.  They  keep  to- 
gether in  companies,  side  by  side,  beneath  the  leaves,  their 
heads  all  turned  towards  the  edge  of  the  leaf  while  they  are 
eating,  and  when  at  rest  they  arch  up  the  fore  part  of  the 
body  and  bend  down  the  head,  which  is  then  completely  con- 
cealed by  long  overhanging  tufts  of  hairs,  and  if  disturbed 
they  jerk  their  heads  and  bodies  in  a  very  odd  way.  These 
harlequin  caterpillars  have  sixteen  legs,  which,  with  the  head, 
ure  black.  Their  bodies  are  black  also,  with  a  whitish  Une 
[>n  each  side,  and  are  thickly  covered  with  short  tufts  of  hairs 

[^  UyfiuuUria  Uxtor  U  S/niotoma  textor,  —  MuiU(i£>.J 
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proceeding  from  little  warts.  Along  the  top  of  the  btick  is  a 
row  of  short  black  tufts,  and  on  each  side,  6rom  the  fifth  to 
the  tenth  ring  inclusive,  are  alternate  tufts  of  orange  and  of 
yellow  hairs,  curving  upwards  so  as  nearly  to  conceal  tbe 
black  tufts  between  them ;  below  these,  along  the  sides  of  the 
body,  is  a  rOw  of  horizontal  black  tufts ;  on  the  fint  tod 
second  rings  are  four  long  pencil-like  black  tufts  extendin|( 
over  the  head,  on  each  side  of  the  tliird  ring  is  a  similar  Uad 
pencil,  and  two,  which  are  white,  placed  in  the  same  maimer 
on  the  sides  of  the  fourth  and  of  the  tenth  rings.  Abaat  tbe 
last  of  August,  and  during  the  month  of  September,  these 
caterpillars  leave  the  milk-weed,  disperse,  conceal  themselveft* 
and  miike  their  cocoons  (Fig.  173),  which  mostly  consist  of 

Fi,.  173.  Fig.  174.        1*^"-      ^^^  chrysalis  (Fig.  \U) 

is  short,  almost  egg-shaped,  bein$ 

quite  blmit  and  rounded  at  H^ 
hind  end,  and  is  covered  with  U*" 
tie  punctures  like  those  on  tlie  head  of  a  thimble,  only  miK^" 
smaller.     The  chiTsalids  are  transformed  to  moths  between 
the  middle  of  June  and  the  beginning  of  July.    These  moths^ 
though  not  so  slender  as  the  Callimorphas,  are  not  so  thicJ^ 
and  robust  as  the  Arctias,  their  antenme  resemble  those  of 
the  latter,  but  are  rather  longer,  the  feelers  are  also  longeTt 
and  spread  ajiart  from  each  other,  and  the  tongue  is  but  little 
longer  than  the  head,  when  unrolled.     The  wings  are  rather 
long,  thin,  and  delicate,  of  a  bluisli-gray  color,  paler  on  tbe 
front  edge,  and  without  spots ;  the  head,  tliorax,  under  ade 
of  tlie  body,  and  the  legs  are  also  gray  ;  the  neck  is  cream- 
colored  ;  tlie  top  of  the  alxlomen  bright  Indian-yellow,  with 
a  row  of  black  8]K)ts,  and  two  rows  on  each  side.    It  expands 
from  one  inch  and  thn^e  quarters  to  nearly  two  inches.     This 
moth  was  figured  and  dt^scribed  many  years  ago  by  Ihiiry, 
wlio  named  it  h)/Ie.     Tiiough  marked  and  colored  like  some 
of  the  An'tias  (for  examjde,    the  luctifera   of  Europe>«  it 
cannot  with  proprii*ty  Ix;  included  in  the  same  genus,  and 
therefore  I  have  proiK>siHl  to  nil!  it  EudiOtieu  EgU ;  the  first 
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name,  signifying  fine-haired,  or  having  a  flowing  mane,  is 
given  to  it  on  account  of  the  long  tuft  of  hairs  overhanging 
the  fore  part  of  the  caterpillar  like  a  mane.  This  moth,  in 
acme  of  its  characters,  approaches  to  the  Lithosians,  but 
seems,  in  others,  too  near  to  the  Arctians  to  be  removed 
from  the  latter  tribe,  and  it  is  evidently,  in  tlie  caterpillar 
state,  nearly  allied  to  the  following  insects,  which  are  un- 
donbtedly  Arctians,  but  lead  apparently  to  the  Liparians. 
If  our  Arctians  are  grouped  in  a  circle,  with  the  larger  kinds, 
such  as  the  great  American  tiger  and  leopard  moths  in  the 
middle,  and  the  others  arranged  around  them,  then  will  these 
species,  which  are  here  described  last,  be  brought  round  to 
the  Callimorphas,  with  which  the  series  began,  and  thus  a 
natural  order  of  succession  will  be  preserved. 

During  the  months  of  August  and  September  there  may  be 
seen  on  the  hickory,  and  frequently  also  on  the  elm  and  ash, 
troops  of  caterpillars  (Plate  VI.  Fig.  1),  covered  with  short 
spreading  tufts  of  white  hairs,  with  a  row  of  eight  black  tufts 
on  the  back,  and  two  long,  slender,  black  pencils  on  the 
fourth  and  on  the  tenth  ring.  The  tufts  along  the  top  of  the 
back  converge  on  each  side,  so  as  to  form  a  kind  of  ridge  or 
crest ;  and  the  warts,  from  which  these  tufts  proceed,  are 
oblong-oval  and  transverse,  while  the  other  warts  on  the 
body  are  round.  The  hairs  on  the  fore  part  of  the  body  are 
much  longer  than  the  rest,  and  hang  over  the  head;  the 
others  are  short,  as  if  sheared  off,  and  spreading.  The  head, 
feet,  and  belly  are  black ;  the  upper  side  of  the  body  is  white, 
sprinkled  with  black  dots,  and  with  black  transverse  lines 
between  the  rings.  These  neat  and  pretty  caterpillars,  when 
young,  feed  in  company  on  the  leaves  ;  while  not  engaged  in 
eating,  they  bend  down  the  head  and  bring  over  it  the  long 
hairs  on  the  fore  part  of  the  body ;  and,  if  disturbed  or  han- 
dled, they  readily  roll  up  like  the  other  Arctians.  When 
fully  grown,  they  are  nearly  one  inch  and  a  half  long.  They 
leave  the  trees  in  the  latter  part  of  September,  secrete  them- 
selves under  stones  and  in  the  chinks  of  walls,  and  make 

46 
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their  cocoons  (Plate  VI.  Fig.  2),  which  are  oval,  thin,  and 
hairy,  like  those  of  the  other  Arctians.      The  chrysalis  is 
short,  thick,  and  rather  blunt,  but  not  rounded  at  the  hbder 
end,  and  not  downy.     The  moths,  which  come  out  of  the 
cocoons  during  the  month  of  June,  are  of  a  very  light  ochre- 
yellow  color;  the  fore  wings  are  long,  rather  narrow,  and 
almost  pointed,  are  thickly  and  finely  sprinkled  with  little 
brown  dots,  and  have  two  oblique  brownish  streaks  passin|C 
backwards  from  the  front  edge,  with  three  rows  of  white 
semi-transparent  spots  parallel  to  the  outer  hind  margin  ;  the 
hind  wings  are  very  thin,  semi-transparent,  and  without  spots  s 
and  the  shoulder-covers  are  edged  within  with  light  brown* 
They  expand  from  one  inch  and  seven  eighths  to  two  inche»- 
and  a  quarter  or  more.      The  wings  are  roofed  when  at 
rest ;  the  antennje  are  long,  with  a  double,  narrow,  feathery 
edging,  in  the  males,  and  a  double  row  of  short,  slender  teeth 
on    the   under  side,  in  the  females;   the  feelers  are  longer 
than  in  the  other  Arctians,  and  not  at  all  hairy ;  and  the 
tongue  is  short,  but  spirally  curled.     This  kind  of  moth  does 
not  appear  to  have  been  descril)ed  before,  and  it  cannot  be 
placed  in  any  of  the  modem  genera  belonging  to  the  Arcti- 
ans ;  for  tliis  reason  I  pn>- 

FiR.  176.  „    .        r       , 

pose  to  call  it  Laphocam- 
pd^  fli;y<F(Fig.l75);  the 
first  name  meaning  crested 
caterpillar,  and  the  second 
being  the  scientific  name 
of  tlie  hickory,  on  which 
it  lives.  In  England,  the  motlis  that  come  from  caterpillars 
having  long  pencils  and  tuf\s  on  their  backs  are  called  tus- 
sock-moths ;  wo  may  name  the  one  under  consideration  the 
hickorv  tussock-moth. 

In  August  and  September  I  have  seen  on  the  black  wal- 
nut, tlu*  butternut,  the  ash,  and  even  on  the  oak,  caterpillars 
exactly  resembling  the  foregoing  in  sha])e,  but  difTering  in 

[  s^  Ixtphocampa  is  IlaieskkMa  Walker.  —  MoBRU.] 
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cx)lor,   being  covered,   when   young,   with   brownish-yellow 
^tafts,  of  a  darker  color  on  the  ridge  of  the  back,  and  having 
ibnr  long  white  and  two  black  pencils  extending  over  the 
liead  from  the  second  ring,  and  two  black  pencils  on  the 
eleventh  ring ;  when  they  are  fully  grown  they  are  covered 
with  ash-colored  tufts,  those  on  the  ridge  blackish  ;  the  head 
is  black,  the  body  black  or  greenish  black  above,  and  whit- 
ish beneath,  and  the  legs  are  rust-yellow.     This  is  evidently 
a  different  species  or  kind  from  the  hickory  tussock,  being 
differently  colored,  and   having  the  two   hindmost  pencils 
placed  on  the  eleventh,  and  not  on  the  tenth  ring.     I  have 
uot  yet  succeeded  in  keeping  these  caterpillars  alive  until 
they  had  finished  their  transformations. 

In  my  collection  are  specimens  of  a  moth  closely  resem- 
bling the  hickory  tussock  in  everything  except  size  and  color. 
7t  may  be  named  Lophocampa  maculata^  the  spotted  tussock- 
naoth.     It  is  of  a  light  ochre-yellow  color,  with  large  irregu- 
lar light  brown  spots  on  the  fore  wings,  arranged  almost 
*'*   transverse  bands.     It  expands  nearly  one  inch  and  three 
quarters.      The  caterpillar,  as  far  as  I  can  judge  from  a 
shrivelled  specimen,  was  covered  with  whitish  tufls  forming 
*  Crest  on  the  back,  in  wliich  were  situated  eight  black  tufls ; 
^here  was  a  black  pencil  on  each  side  of  the  fourth  and  of 
^he  tenth  ring,  and  a  quantity  of  long  white  hairs  overhang- 
ing the  head  and  the  hinder  extremity ;  the  head  was  black ; 
^Ut  the  color  of  the  body  cannot  be  ascertained. 

A  fourth  kind  of  Lophocampa^  or  crested  caterpillar,  re- 
^J^s   to   be   described.      It   is   very   common,   throughout 
the  United   States,  on  the  buttonwood  or   sycamore,  upon 
which  it  may  be  seen  in  great  numbers  in  July  and  August.' 
The  tufts  on  these  caterpillars  are  light  yellow  or  straw- 
colored,  the  crest  being  very  little  darker ;  on  the  second 
and  third  rings  are  two  orange-colored  pencils,  wliich  are 
stretched   over   the   head  when   the   insect  is  at  rest,  and 
before  these  are  several  long  tufts  of  white  hairs  ;  on  each 
side  of  the  third  ring  is  a  white  pencil,  and  there  are  two 
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pencils,  of  the  same  color,  directed  backwards,  on  the  elev- 
enth ring.  Tlie  body  is  yellowish  white,  with  dusky  wartt, 
and  the  head  is  brownish  yellow.  These  caterpillars  lemre 
tiie  trees  towards  the  end  of  August,  and  conceal  themselvet 
in  crevices  of  fences,  and  under  stones,  and  make  their 
cocoons,  which  resemble  those  of  the  hickory  tossock ;  and 
from  the  middle  of  June  to  the  end  of  July  tlie  moths  come 
forth.  These  moths  are  faintly  tinged  with  ochre-yellow; 
their  long,  narrow,  delicate,  and  semi-transparent  wings  lie 
almost  flatly  on  the  top  of  the  back ;  tlie  upper  pair  are 
checkered  with  dusky  spots,  arranged  so  as  to  form  Bre 
irregular  tran^'erse  bands  ;  the  hind  edge  of  the  collar,  and 
the  inner  edges  of  the  shoulder-covers,  are  greenish  blue«  and 
between  the  latter  are  two  short  and  narrow  deep  yellow 
stripes ;  the  upper  side  of  the  abdomen  and  of  the  legs  are 
deep  ochre-yellow.  The  wings  expand  about  two  inches* 
The  name  of  this  beautiful  and  delicate  moth  is  Lophocam/M 
tessellarisy  the  checkered  tussock-moth.  It  is  figured  and 
described  in  Smith  and  Abbot's  "  Insects  of  Georgia,"  where^ 
however,  the  caterpillar  is  not  correctly  represented.  Mr. 
Abbot's  figure  of  the  caterpillar  has  been  copied  in  tlie  iUas- 
trations  accompanying  Cuvier's  last  edition  of  the  **  R^gne 
Animal,"  and  is  there  referred  to  Latreille's  genus  Sericaria* 
Tiiis  includes,  besides  various  other  insects  having  no  re- 
semblance to  the  foregoing,  the  true  tussock  caterpillars  be- 
longing to  the  next  group  ;  but  from  these  the  catequllmn 
of  all  the  kinds  of  Lophocampa  differ  essentially,  in  being 
nnich  more  hairv,  in  not  having  the  warts  on  tlie  sides  of 
the  first  ring  longer  than  the  rest,  and  in  being  destitute 
of  the  little  retractile  vesicles  on  the  top  of  the  ninth  and 
truth  rings  ;  moreover,  their  chrj'salids  are  not  covered  with 
short  hairs  in  clusters  or  ridges.  0\\  the  other  hand,  they 
agree  with  the  Arctians  in  being  covered  with  warts  and 
spreading  bunches  of  hairs,  in  rolling  up  like  a  ball  when 
hanillcd,  and  in  the  form  and  structure  of  tlieir  cocoons. 
The  position  of  the  wings  of  the  checkered  tnssock-molh. 
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when  at  rest,  is  almost  exactly  like  that  of  some  of  the 
Lithosians  ;  but  the  other  kinds  of  Lophocampa  do  not 
cross  the  inner  edges  of  the  wings ;  and  the  bodies  of  all 
of  them  are  much  thicker  and  more  robust  than  those  of 
I      the  Lithosians. 

The  third  group  or  family  of  Bombyces  may  be  called 

Liparians  (Lipabid-b*).     Of  the  moths  bearing  this  name, 

the  females  have  remarkably  thick  bodies,  and  are  sometimes 

destitute  of  wings,  wliile  the  males  are  generally  slender,  and 

ha-ve  rather  broad  wings.     Their  feelers  are  very  hairy,  and 

for  the  most  part  are  rather  longer  than  those  of  the  Arctians. 

Their  tongues  are  very  short,  and  invisible  or  concealed. 

X^eir  antennae  are  short,  and  bent  like  a  bow,  and  doubly 

&2a.thered  on  the  under  side,  tlie  feathering  of  those  of  the 

naaJes  being  very  wide,  and  of  the  females  mostly  narrow. 

When  at  rest,  these  moths  stretch  out  their  hairy  fore  legs 

before  their  bodies,  and  keep  their  upper  and  lower  wings 

together  over  their  backs,  sloping  a  very  little  at  the  sides, 

Mid  covering  the  abdomen  Uke  a  low  or  flattened  roof.     The 

females,  even  of  those  kinds  that  are  provided  with  wings, 

are  very  sluggish  and  heavy  in  their  motions,  and  seldom 

S9  &r  from  their  cocoons ;  the  males  frequently  fly  by  day 

'"^  search  of  their  mates.     The  caterpillars  of  most  of  the 

*^*Parians  are  half  naked,  their  thin  hairs  growing  chiefly 

^^  the  sides  of  their  bodies ;  the  warts  which  fiimish  them 

"^'Jig  only  six  or  eight  f  in  number  on  each  ring ;  and  they 

*^ve  two  little  soft  and  reddish  warts  (one  on  the  top  of  the 

'Unth,  and  the  other  on  the  tenth  ring),  which  can  be  drawn 

^  ^nd  out  at  pleasure.     Some  of  them  have  four  or  five 

^i^  and  thick  tufts,  cut  off  square  at  the  ends,  on  the  top 

*    the  back,  two  long  and  slender  pencils  of  hairs  extending 

**^ards,  like  antennae,  from  the  first  ring,  sometimes  two 

Ig^  **rom  Uparitj  more  properly  Liparus,  the  name  of  a  genus  of  moths  belong- 
tl^^  ^^  thii  group.  This  name  means  fat  or  gross,  and  was  probably  assigned  to 
ras  on  accoont  of  the  thickness  of  the  bodies  of  some  of  these  moths. 


-^  lie  Arctians  have  ten  or  more  warts  on  each  ring. 
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more  pencils  on  the  fifth  ring,  and  a  single  pencil  on  die 
top  of  tiie  eleventli  ring.  The  warts  wliich  produce  thoe 
pencils  are  more  prominent  or  longer  than  the  rest.  Tbew 
caterpillars  are  called  tussocks  in  England,  from  the  tub 
on  their  backs.  They  live  upon  trees  and  shrubs,  and, 
when  at  rest,  they  bend  down  tlie  head,  and  bring  onr  it 
the  long  plume-like  pencils  of  the  first  ring.  Their  cocoqbi 
are  large,  thin,  and  flattened,  and  consist  of  a  soft  kind  of 
silk,  intermixed  with  which  are  a  few  hairs.  The  chrvsididi 
are  covered  witli  down  or  short  hairs,  and  end  at  the  tul 
with  a  long  projecting  point.  In  Europe  tliere  are  nunr 
kinds  of  Liparians,  some  of  them  at  times  exceedingly  injuri- 
ous to  vegetation,  their  cateqnllars  devouring  tlie  lemvei  d 
fruit-trees,  and  not  unfrequently  extending  their  devastitioos 
to  the  hedges,  and  even  to  the  com  and  grass.*  There  4i 
not  appear  to  be  many  kinds  in  the  United  States,  and  thej 
never  swarm  to  the  same  extent  as  in  Europe. 

During  the  months  of  July  and  August,  there  mar  b 
found  on  apple-trees  and  rose-bushes,  and  sometimei  o 
other  trees  and  shrubs,  little  slender  caterpillars  (l^late  Vl 
Fig.  1),  of  a  bright  yellow  color,  si)aringly  clothed  wit 
long  and  tine  yellow  hairs  on  the  sides  of  the  body,  af 
having  four  short  and  thick  brush-like  yellowish  tutls  on  d 
iMick,  that  is  on  the  fourth  and  three  following  rings,  t^ 
l(»ng  black  plumes  or  jwncils  extending  forwanls  fi\>m  tl 
first  ring,  and  a  single  plume  on  the  top  of  tlie  eleventh  rim 
The  head,  and  the  two  little  retractile  warts  on  the  nin 
and  tenth  rings,  are  coral-red ;  there  is  a  narrow  black  * 
brownish  stripe  along  the  top  of  the  back,  and  a  wid« 
dusky  stripe  on  eac!h  side  of  the  body.  These  pretty  ctte 
pillars  do  not   ordinarily  herd  together,  but  sometiroea  oi 

•  Tln*«»o  «lt'-tn>ctlv»»  kl!ii!'»  an*  tho  rntprpillar'*  of  tli«»  bniwn-Uil^l  in«)(h  l/*** 
thf^tin  attrirtu'i),  of  thi'  goIilcn-tniN'-l  moth  (Purihesia  rAry«>rrAawK  uf  tb«  f^rp* 
luotli  {HyiHupjmnnditpnr),  Hii'l  of  the  hlnck  Hn'hf<*-moth  {Piilmra  momacka).  Tl 
lir-t  of  !1m»m«  ulfi»iiiiii«Ml  to  ".iii'h  nil  «*xt«'ut  in  KiiKland,  in  the  yrar  17>J.  th 
|ir.iy«'p*  wfro  onien*M  t"  hv  ri*;n!  in  ii]]  the  chiirche*,  to  mvcrt  the  tlc^trncti. 
which  wai>  Anticipateil  from  them. 
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apple-trees  are  much  infested  by  them,  as  was  the  case  in 

the  summer  of  1828.     In  the  summers  of  1848,  1849,  and 

1850,  they  were  very  numerous  on  trees  in  Boston,  both  in 

private  yards  and  on  the  common,  where  the  horse-cliestnuts, 

which  seem  ordinarily  to  escape  the  attacks  of  insects,  were 

almost  entirely  stripped   of  their   leaves   by  these   insects. 

When  they  havet  done  eating,  they  spin  their  cocoons  on  the 

leaves,  or  on  the  branches  or  trunks  of  the  trees,  or  on  fences 

m  the  vicinity.     The  chrysalis  is  not  only  beset  with  little 

hain  or  down,  but  has  three  oval  clusters  of  branny  scales 

on  the  back.     In  about  eleven  days  after  the  change  to  the 

chrysalis  is  effected,  the  last  transformation  follows,  and  the 

insects  come  forth  in  the  adult  state,  the  females  wingless, 

ind  the  males  with  large  ashen-gray  wings,  crossed  by  wavy 

darker. bands  on  the  upper  pair,  on  which,  moreover,  is  a 

small  black  spot  near  the  tip,  and  a  minute  white  crescent 

near  the  outer  hind  angle.     The  body  of  the  male  is  small 

*nd  slender,  with  a  row  of  little  tufts  along  the  back,  and 

4e  wings  expand  one  inch  and  three  eighths.     The  females 

(Plate  VII.  Figs.  2  and  3)  are  of  a  hghter  gray  color  than 

™e  males,  their  bodies  are  very  thick,  and  of  an  oblong  oval 

shape,  and,  though  seemingly  wingless,  upon  close  examina- 

^on  two  little  scales,  or  stinted  winglets,  can  be  discovered 

^  each  shoulder.     These  females  lay  their  eggs  upon  the 

^^P  of  their  cocoons  (Plate  VII.  Fig.  5),  and  cover  them 

^A  a  large  quantity  of  frothy  matter,  which  on   drying 

"^omes  white  and  brittle.     Different  broods  of  these  insects 

S^pear  at  various  times  in  the  course  of  the  summer,  but 

^^  greater  number  come  to  maturity  and  lay  their  eggs  in 

^^  latter  part  of  August  and  the  beginning  of  September, 

*^d  these  eggs  are  not  hatched  till  the  following  summer. 

''^^  name  of  this  moth  is  Orgyia^  leucostigma  (Plate  VII. 

ThU  name  is  derived  from  a  word  which  signifies  to  stretch  out  the  hands, 

^^  it  is  applied  to  this  kind  of  moth  on  account  of  its  resting  with  the  fore  legn 

**^«iKied-    The  Germans  call  these  moths  streckfussiffe  Spinner ;  the  French, /mz«m 

***•*(«;  and  the  English,  vaporer-moths ;  the  latter  probably  because  the  maleH 

•**  leen  flying  about  ostentatiously,  or  vaporing,  by  day,  when  most  other  moths 

keep  concealed. 
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Fig.  4,  male),  the  white-marked  Orgyia  or  tnssock-modi. 
It  is  to  the  eggs  of  this  insect  that  tlie  late  Mr.  B.  H.  Im, 
of  Salem,  alludes,  in  an  article  on  ^^  insects  which  infest 
trees  and  plants,''  published  in  Hovey's  ^^  Gardener  s  Mip* 
zine."  *  Mr.  Ives  states,  that,  on  passing  through  an  i|»ple 
orchard  in  February,  ho  "perceived  nearly  all  the  tiwi 
speckled  with  occasional  dead  leaves,  adhering  so  firinlj  to 
the  branches  as  to  require  considerable  force  to  dislodp 
them.  Each  leaf  covered  a  small  patch  of  from  one  to  two 
hundred  eggs,  united  together,  as  well  as  to  the  leaf,  far  s 
gummy  and  silken  fibre,  peculiar  to  die  moth."  In  Msith, 
he  "  visited  the  same  orchard,  and,  as  an  experiment,  cleued 
three  trees,  from  which  he  took  twenty-one  bunches  of  cgp. 
The  remainder  of  tlie  trees  he  left  untouched  until  the  lOlk 
of  May,  when  he  found  the  caterpillars  were  hatched  froB 
tiie  egg,  and  had  commenced  their  slow  but  sure  rav^s. 
He.  watched  them  from  time  to  time,  until  manv  bnnfki 
had  l)ocn  spoiled  of  their  leaves,  and  in  the  autumn  wen 
entirclv  destitute  of  fruit,  while  the  three  trees  which  hid 
Ix.'en  strip{XKl  of  the  eggs  w^ere  flush  with  foliage,  each  linK 
without  exception,  ripening  its  fruit*'  These  pertinent  R* 
marks  point  out  tlie  nature  and  extent  of  tlie  evil,  and  sof 
gest  the  proper  remedy  to  be  used  against  the  ravages  of 
these  insects. 

In  the  New  England  States  tliere  is  found  a  tussock  tf 
vaporcr  moth,  seoniingly  the  same  as  the  Orgyia  anti^um  die 
anti<|ue  or  rusty  vaporer-moth  of  Europe,  from  wlience  poiri- 
bly  its  eggs  may  have  been  brought  with  imported  firuit-tre* 
Tiie  mule  moth  is  of  a  nist-brown  color,  the  fore  wings  siv 
cHMsed  by  two  deeper  brown  wavy  streaks,  and  liave  a  white 
crescent  lU'ar  the  hind  angle.  They  expand  about  one  isn^ 
an<l  one  eighth.  Tiie  female  is  gray,  and  wingless,  or  vitb 
only  two  minute  scales  on  each  side  in  the  place  of  winfp* 
and  ex:ic*tly  resembles  in  sha|)e  the  female  of  the  foregoiiU! 
siK'cies.     The  caterpillar  is  yellow  on  the  back,  on  which 

•  Vol.  I.  p.  6a. 
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re  four  sliort  oqnare  brush-like  yellow  tafts ;  the  sides  are 
nskv  and  spotted  with  red  ;  there  are  two  long  black  pencils 
plumes  on  the  first  ring,  one  oij  each  side  of  the  fifth  ring, 
id  one  on  the  top  of  the  eleventh  ring;  the  head  is  black; 
1  the  retractile  warts  on  the  top  of  tiie  ninth  aiid  tenth 
3  are  red.  These  caterpillars  live  on  various  trees  and 
lis,  and  are  staled  by  Miss  Dis:,  in  Professor  Silliman's 
"Joumn!  of  Science,"*  to  have  been  "  very  destructive  to 
tile  lliom  hedges  in  Rhode  Island,"  "  appearing  very  early 
ill  summer,  and  not  disappearing  tilt  late  in  November." 
ITw  cocoons  resemble  those  of  tlie  while-marked  vaporer 
( ft^iyta  leuaosdifma),  and  the  fbmales,  after  they  have  come 
foith,  never  leave  the  outside  of  their  cocoons,  but  lay  their 
Pjgs  upon  them  and  die  there. 

The  next  group  may  be  called  Lasiocampians  (Lasiocah- 
Hsa),  atler  the  principal  gennsf  included  in  it,  the  name 
if  which  signifies  hairy  caterpillar.  The  Lasiocampians  are 
Rxilly  and  very  thick-bodied  moths,  distinguished  by  the 
tnt  of  the  bristles  and  hooks  that  hold  t<^ether  the  fore 
d  hind  wings  of  other  moths,  by  the  wide  and  tumed-up 
»  edge  of  the  hind  wings,  which  projects  beyond  that  of 
I  fore  wings  when  at  rest,  and  by  their  caterpillars,  which 
™th  few  exceptions)  are  not  warty  on  the  back,  and  are 
iringly  clotlied  witli  short,  soft  liairs,  mostly  placed  along 
i  aides  of  the  body,  and  seldom  distinctly  arranged  in 
reading  closters  or  tufts.  Tliese  moths  tly  only  by  night, 
d  both  sexes  are  winged.  Their  antennse  generally  bend 
wnwanb  near  tlie  middle,  and  upwards  at  the  points,  are 
Iger  tlifui  those  of  tlie  Liparians,  bnt  not  so  widely  fitath- 
bA  in  the  males,  and  very  narrowly  feathered  beneath  in 
i  females.  The  feelers  of  some  arc  rather  longer  than 
mmoo,  and   ai«  thrust  forward   like  a  beak ;   but  more 


Tol  lix.  p.  <n. 


a  belong  the  Eunipaui  mollu  calied  RiiH,  Tn/olii.  (lucmw. 
"mvb  noi  WBu  Bov  Insect)  like  thwi 
•elJom  if  ovor  to  be  found  in  the  Uciiled  Sliitet 
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often  they  are  very  short  and  small.  The  tongue,  ibr  die 
most  part,  is  invisible.  Their  wings  cover  the  back  likei 
steep  roof ;  the  under  pair,  being  wider  than  common,  tre 
not  entirely  covered  by  the  upper  wings,  bat  project  bejood 
them  at  the  sides  of  the  body  when  closed.  Th^  ctter 
pillars  live  on  trees  and  shrubs,  and  some  kinds  herd  t<^gedMr 
in  considerable  numbers  or  swarms  ;  they  make  their  coooqm 
mostly  or  entirely  of  silk.  The  winged  insect  is  uakbd 
in  its  attempts  to  come  forth,  after  its  last  change,  bj  i 
reddish-colored  liquid,  which  softens  the  end  of  its  cocooi, 
and  which,  as  some  say,  is  discharged  fit>m  its  own  month, 
or,  as  others  with  greater  probabihty  assert,  escapes  fimn 
the  inside  of  the  chrysalis  the  moment  that  the  inclnded 
moth  bursts  the  shell. 

To  this  group  belong  the  caterpillars  that  swarm  in  the 
unpruned  nurseries  and  neglected  orchards  of  the  slovenly 
and  improvident  husbandman,  and  hang  their  many-cotted 
webs  upon  the  wild  cherry-trees  that  are  suffered  to  spring 
up  unchecked  by  the  wayside  and  encroach  upon  the  bofdcn 
of  our  pastures  and  fields.  Tlie  eggs,  from  which  tbej  aiv 
hatched,  are  placed  around  the  ends  of  the  branches,  forming 
a  wide  kind  of  ring  or  bracelet,  consisting  of  three  or  km 
hundred  eggRy  in  the  form  of  short  cylinders  standing  on 
their  ends  close  together,  and  covered  with  a  thick  coit  of 
brownish  water-proof  varnish  (Plate  VII.  Fig.  !(>).•  Tin 
caterpillars  come  forth  with  the  unfolding  of  the  leavei  of 
the  apple  and  cherry  tree,  during  the  latter  part  of  April 
or  the  beginning  of  May.  The  first  signs  of  their  activitj 
appear  in  the  formation  of  a  little  angular  web  or  tent,  some- 
what resembling  a  spider^s  web,  stretched  between  the  fbria 
of  the  branches  a  little  below  the  cluster  of  eggs.  Under  the 
shelter  of  these  tents,  in  making  wliich  they  all  work  togedh 
er,  the  caterpillars  remain  concealed  at  all  times  when  not 
engaged  in  eating.     In  crawling  from  twig  to  twig  and  from 

*  A  gfKxi  figure  of  a  cluntcr  of  thoM  egg»  may  be  seen  in  the  Boetoo  Callif»> 
tor,  VoL  X.  No.  10,  for  March  4,  IMS. 
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eaf  to  leaf,  they  spin  firom  their  mouths  a  slender  silken 
bread,  which  is  a  clew  to  conduct  them  back  to  their  tents ; 
nd  as  they  go  forth  and  return  in  files,  one  after  another, 
beir  pathways  in  time  become  well  carpeted  with  silk,  which 
enres  to  render  their  footing  secure  during  their  frequent 
nd  periodical  journeys,  in  various  directions,  to  and  firom 
heir  common  habitation.  As  they  increase  in  age  and  size, 
hey  enlarge  their  tent,  surrounding  it,  firom  time  to  time, 
rith  new  layers  or  webs,  till  at  length  it  acquires  a  diam- 
ter  of  eight  or  ten  inches.  They  come  out  together  at 
ertain  stated  hours  to  eat,  and  all  retire  at  once  when  their 
egolar  meals  are  finished;  during  bad  weather,  however, 
hey  fiwt,  and  do  not  venture  firom  their  shelter.  These 
atio^illars  (Plate  VII.  Fig.  13)  are  of  a  kind  called  lackeys 
Q  England,  and  UvrSes  in  France,  firom  the  party-colored 
ivery  in  which  they  appear.  When  fiilly  grown,  they 
neasure  about  two  inches  in  length.  Their  heads  are  black ; 
sztending  along  the  top  of  the  back,  firom  one  end  to  the 
ither,  is  a  whitish  line,  on  each  side  of  which,  on  a  yellow 
jroond,  are  numerous  short  and  fine  crinkled  black  lines, 
bat,  lower  down,  become  mingled  together,  and  form  a 
voad  longitudinal  black  stripe,  or  rather  a  row  of  long  black 
pols,  one  on  each  ring,  in  the  middle  of  each  of  which  is  a 
mall  blue  spot ;  below  this  is  a  narrow  wavy  yellow  line, 
ind  lower  still  the  sides  are  variegated  with  fine  intermingled 
ilack  and  yellow  lines,  which  are  lost  at  last  in  the  general 
hisky  color  of  the  under  side  of  the  body ;  on  the  top  of 
he  eleventh  ring  is  a  small  blackish  and  hairy  wart,  and 
he  whole  body  is  very  sparingly  clothed  with  short  and 
oft  hairs,  rather  thicker  and  longer  upon  the  sides  than 
Jsewhere.  The  foregoing  description  will  serve  to  show 
hat  these  insects  are  not  the  same  as  either  the  Neustria  * 


*  Netutria  yrta  the  ancient  name  of  Nonnandj,  from  whence  this  Enropean 
pecies  ^as  first  introduced  into  England.  The  Neustria  caterpillar  has  a  bluish 
ead,  on  ^hich,  as  also  on  the  first  ring,  are  two  black  dots ;  the  back  is  tawny- 
Bd,  with  a  centnl  white  and  two  black  lines  fh>m  one  end  to  the  other;  the  aides 
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or  the  camp  *  lackey-caterpillars  of  Europe,  for  which  tbe^ 
have  been  mistaken.  From  the  first  to  the  middle  of  June 
they  begin  to  leave  the  trees  upon  which  they  have  hitherto 
lived  in  company,  separate  from  each  other,  wander  atnat 
awhile,  and  finally  get  into  some  crevice  or  other  place  of 
shelter,  and  make  their  cocoons  (Plate  VII.  Fig.  15). 
These  are  of  a  regular  long  oval  form,  composed  of  a  dun 
and  very  loosely  woven  web  of  silk,  the  meshes  of  whick 
are  filled  with  a  thin  paste,  that  on  drying  is  changed  to  t 
yellow  powder,  like  flour  of  sulphur  in  appearance.  Some 
of  the  caterpillars,  either  from  weakness  or  some  other 
cause,  do  not  leave  their  nests  with  the  rest  of  the  swtnn, 
but  make  their  cocoons  there,  and  when  the  webs  are  qxoed 
these  cocoons  may  be  seen  intermixed  with  a  m«  rf 
blackish  grains,  like  gunpowder,  excreted  by  the  caterpiUiH 
during  their  stay.  From  fourteen  to  seventeen  days  ifker 
the  insect  has  made  its  cocoon  and  changed  to  a  chiysalii, 
it  bursts  its  chrysalis-skin,  forces  its  way  through  the  wH 
and  soflened  end  of  its  cocoon,  and  appears  in  the  winged 
or  miller  form.  Many  of  them,  however,  are  unable  to  fin* 
ish  their  transformations  by  reason  of  weakness,,  especiillj 
those  remaining  in  the  webs.  Most  of  tliese  will  be  found 
to  have  been  preyed  upon  by  little  maggots  living  upon  the 
fat  within  their  bodies,  and  finally  changing  to  small  fbiu^ 
winged  ichneumon  wasps,  which  in  due  time  pierce  a  hole 
in  the  cocoons  of  their  victims,  and  escape  into  the  air. 

The  moth  (Plate  VII.  Fig.  14  male.  Fig.  17  female) 
of  our  American  lackey-caterpillar  is  of  a  rusty  or  reddish* 
brown  color,  more  or  less  mingled  with  gray  on  the  middk 
and  base  of  the  fore  wings,  which,  besides,  are  crossed  by 

are  blue,  with  a  narrow  red  stripe;  on  the  top  of  the  eleventh  ring  ii  a  littii 
blackUh  wart:  and  the  bellv  is  duskr. 

'  mm 

*  The  castrensif^  or  cRmp-€ater|)lllar,  has  a  namiw  broken  white  Uoe  on  tibt 
top  of  the  back,  j«eparatinfi^  two  broad  red  stripe%  which  are  dotted  with  black; 
the  HideA  are  blue,  with  two  or  three  narrow  red  stripes;  the  head  and  firrt  ring 
are  not  marked  with  black  dot«;  there  is  no  wart  on  the  top  of  the  ekreoth  ring; 
and  the  belly  if  white,  marbled  with  black. 
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^0  oblique,  straight,  dirty  white  lines.  It  expands  from 
^e  inch  and  a  quarter  to  one  inch  and  a  half,  or  a  little 
^ore.  This  moth*  closely  resembles  the  castrensis^  and 
•till  more  the  Neustria  of  Europe,  from  both  of  which, 
I^owever,  it  is  easily  distinguished  by  the  oblique  lines  on 
tie  fore  wings,  which  are  not  wavy  as  in  the  foreign  spe- 
cies. Moreover,  the  caterpillar  is  very  different  from  both 
cf  the  European  lackeys  ;  and  it  does  not  seem  probable  that 
either  of  them,  if  introduced  into  this  country,  could  have 
BO  wholly  lost  their  original  characters.  Our  insect  belongs 
to  the  same  genus,  or  kind,  now  called  Clmocampa^  or 
tent-caterpillar,  from  its  habits ;  and  I  propose  to  distin- 
guish it  frirthermore  from  its  near  allies  by  the  name  of 
Americana^  the  American  tent-caterpillar  or  lackey.  The 
noths  appear  in  great  niunbers  in  July,  flying  about  and 
)ften  entering  houses  by  night.  At  this  time  they  lay  their 
jggs,  selecting  the  wild  cherry,  in  preference  to  all  other 
arees,  for  this  purpose,  and,  next  to  these,  apple-trees,  the 
sztensive  introduction  and  great  increase  of  which,  in  this 
x>imtry,  afford  an  abundant  and  tempting  supply  of  food 
o  the  caterpillars,  in  the  place  of  the  native  cherry-trees 
liat  formerly,  it  would  seem,  sufficed  for  their  nourishment. 
rhese  insects,  because  they  are  the  most  common  and  most 
ibimdant  in  all  parts  of  our  coimtry,  and  have  obtained 
*i]ch  notoriety  that  in  common  language  they  are  almost 
exclusively  known  among  us  by  the  name  of  the  caterpU" 
ar$^  are  the  worst  enemies  of  the  orchard.  Where  proper 
ittention  has  not  been  paid  to  the  destruction  of  them,  they 
>reyail  to  such  an  extent  as  almost  entirely  to  strip  the 
^ple  and   cherry  trees   of  their  foliage,  by  their  attacks 

*  A  short  but  very  accurate  account  of  this  insect  maj  be  found  in  the  late 
Professor  Peck's  "Natural  History  of  the  Canker- Worm,"  printed  at  Boston, 
moog  the  papers  of  the  Massachusetts  Society  for  promoting  Agriculture,  in 
tie  year  1796.  Professor  Peck  seems  to  have  been  aware  that  it  was  not  identical 
rith  the  Neuslria,  but  he  forbore  to  give  it  another  scientific  name.  It  is  figured, 
1  its  different  forms,  in  Mr.  Abbot's  "  Natural  History  of  the  Insects  of  Georgia," 
'here  it  is  named  oattrtumM  by  Sir  J.  £.  Smith,  the  editor  of  the  work. 
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continaed  during  the  seven  weeks  of  their  life  in  the  cais^ 
pillar  form.     The  trees,  in  those  orchards  and  gardens  wlitfv 
they  have  been  suffered  to  breed  for  a  succession  of  yeirSt 
become  prematurely  old,  in  consequence  of  the  efforts  they 
are  obliged  to  make  to  repair,  at  an  unseasonable  time,  the 
loss  of  their  foliage,  and  are  rendered  unfruidul,  and  oon- 
sequently  unprofitable.     But  this  is  not  all ;  these  pernickMf 
insects  spread  in  every  direction,  from  the  trees  of  the  car^ 
less  and  indolent  to  those  of  their  more  careful  and  infah 
trious  neighbors,  whose  labors  are  thereby  greatly  incretied, 
and  have  to  be  followed  up  year  after  year,  without  uj 
prospect  of  permanent  relief. 

Many  methods  and  receipts  for  the  destruction  of  theM 
insects  have  been  published  and  recommended,  bat  hitc 
failed  to  exterminate  them,  and  indeed  have  done  but  littk 
to  lessen  their  numbers,  as,  indeed,  might  be  expected  frott 
the  tenor  of  the  foregoing  remarks.  In  order  to  be  com- 
pletely successful,  they  must  be  universal^  adapted.  TbttS 
means  comprehend  both  the  destruction  of  the  eggs  and  of 
the  caterpillars.  The  eggs  are  to  be  sought  for  in  the  iris* 
ter  and  the  early  part  of  spring,  when  there  are  no  kttoi 
on  the  trees.  They  are  easily  discovered  at  this  time,  uA 
may  be  removed  with  the  thumb-nail  and  forefinger,  ^^l^ 
series  and  the  lower  limbs  of  large  trees  may  thus  be  entirelj 
cleared  of  the  clusters  of  eggs  during  a  few  visits  made  tf 
tlie  proper  season.  It  is  well  known  that  the  caterpiDai* 
come  out  to  feed  twice  during  the  daytime,  namely,  in  tk 
forenoon  and  afternoon,  and  that  they  rarely  leave  their  noi* 
before  nine  in  the  morning,  and  return  to  them  a^stin  <^ 
noon.  During  the  early  part  of  the  season,  while  the  noitt 
are  small,  and  the  caterpillars  young  and  tender,  and  <^ 
those  hours  when  the  insects  are  gathered  together  withiB 
their  common  habitation,  they  may  be  effectually  destrojw 
by  crushin*:  them  by  hand  in  the  nests.  A  brush,  somewW 
like  a  bottle-briisli,  fixt^l  to  a  long  handle,  as  recommendtd 
by  the  late  Colonel  Pickering,  or,  for  the  want  thereof,  i 
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1  mullein  head  and  its  stalk  festened  to  a  pole,  will  be 
al  to  remove  the  nests,  with  the  caterpillers  contained 
ein,  from  those  branches  which  are  too  high  to  be  reached 
bind.  Instead  of  the  brush,  we  may  use,  with  nearly 
d  success,  a  small  mop  or  sponge,  dipped  as  often  as 
iflsary  into  a  pailful  of  refuse  soapsuds,  strong  whitewash, 
lieap  oil.  The  mop  should  be  thrust  into  the  nest  and 
led  round  a  little,  so  as  to  wet  the  caterpillars  with  the 
id,  which  will  kill  every  one  that  it  touches.  These 
US,  to  be  effectual,  should  be  employed  during  the  proper 
n,  that  is,  early  in  the  morning,  at  midday,  or  at  night, 

as  soon  in  the  spring  as  the  caterpillfu^  begin  to  make 
r  nests ;  and  they  should  be  repeated  as  oflen,  at  least, 
ance  a  week,  till  the  insects  leave  the  trees.  Early 
Dtion  and  perseverance  in  the  use  of  these  remedies  will, 
ime,  save  the  &rmer  hundreds  of  dollars,  and  abundance 
Qortification  and  disappointment,  besides  rewarding  him 
I  the  grateful  sight  of  the  verdant  foliage,  snowy  blos- 
s,  and  rich  Bruits  of  his  orchard  in  their  proper  seasons. 
Jiother  caterpillar,  whose  habits  are  similar  to  those  of 
preceding,  is  now  and  then  met  with  in  Massachusetts, 
Q  oak  and  walnut  trees,  and  more  rarely  still  upon  apple- 
8  and  cherry-trees.  According  to  Mr.  Abbot,  "it  is 
etimes  so  plentiful  in  Virginia  as  to  strip  tlie  oak-trees 
J " ;  and  I  may  add,  that  it  occasionally  proves  very  in- 
ms  to  orchards  in  Maine.  It  may  be  called  CUsdocampa 
ttica^  the  tent-caterpillar  of  the  forest  (Plate  VII.  Fig. 
.  With  us  it  comes  to  its  full  size  from  the  10th  to 
20th  of  June,  and  then  measures  about  two  inches  in 
;th.  There  are  a  few  short  yellow  hairs  scattered  over 
xxly,  particularly  on  the  sides,  where  they  are  thickest. 

general  color  of  the  whole  body  is  light  blue,  clear  on 
back,  and  greenish  at  tlie  sides ;  the  head  is  blue,  and 
tout  spots;  there  are  two  yellow  spots,  and  four  black 

on  the  top  of  the  first  ring ;  along  the  top  of  the  back 
row  of  eleven  oval  white  spots,  beginning  on  the  second 
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ring,  and  two  small  elevated  black  and  hairy  dots  on  eich 
ring,  except  the  eleventh,  which  has  only  one  of  larger  sic; 
on  each  side  of  the  back  is  a  reddish  stripe  bordered  br 
slender  black  lines  ;  and  lower  down  on  each  side  is  another 
stripe  of  a  yellow  color  between  two  black  lines ;  the  under 
side  of  the  body  is  blue-black.  This  kind  of  caterpillar  lim 
in  communities  of  three  or  four  hundred  individuals,  under 
a  common  web  or  tent,  which  is  made  against  the  trunk  or 
beneath  some  of  the  principal  branches  of  the  trees.  Wlxn 
fiilly  grown  they  leave  the  trees,  get  into  places  sheltmd 
from  rain,  and  make  tlieir  cocoons,  which  exactly  rcBcnlih 
those  of  the  apple-tree  tent-caterpilhirs  in  form,  aixe,  ind 
materials.  The  moths  (Plate  VII.  Fig.  18)  appear  in  ni- 
teen  or  twenty  days  afterwards.  They  are  of  a  browniih 
yellow  or  nankin  color  ;  the  hind  wings,  except  at  base,  are 
light  rusty-brown ;  and  on  the  fore  wings  are  two  oUiqne 
nist-brown  and  nearly  straight  parallel  lines.  A  varieljii 
sometimes  found  with  a  broad  red-brown  band  across  the  fav 
wings,  occupying  the  wliole  space  which  in  other  indivkl- 
uals  intervenes  bt»tween  the  oblicjue  lines.  The  wings  ex- 
pand from  one  in<*h  and  one  quarter  to  one  inch  and  three 
quarters.  The  great  ditlerence  in  the  cateri^illar  will  not 
]H»nnit  us  to  rviW  this  s])ecies  to  the  yeustria  of  Europe,  fa 
which  Sir  J.  K.  Smith*  mistook  it,  or  to  tlie  eattrtadii 
which  it  more  closely  resembles  in  its  winged  form. 

Most  catiTpillars  are  round,  that  is,  cylindrical,  or  neirij 
so ;  but  there  are  some  belonging  to  this  group  that  an?  very 
broad,  slightly  convex  above,  and  perfectly  flat  beneath. 
Tiiev  sci'ni  indt'L^l  to  be  much  broader  and  more  flattened 
than  tiicv  real  I  v  are,  bv  n^ison  of  the  hairs  on  their  aidek 
which  spread  out  s(»  as  nearly  to  conceal  the  feet,  and  fiorn 
a  kind  of  fringe  along  ea<'h  si<le  of  the  body.  These  haiff 
grow  mostly  from  horizont^il  fleshy  appendages  or  long  waiti. 
somewhat  like  legs,  hanging  from  the  sides  of  every  ring: 
those  on  the  first  ring  being  much  longer  timn  tlie  othen. 

•  See  Abbot's  "  Insecu  of  Georgia,"  whera  it  ii 
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licfa  progressively  decrease  in  size  to  the  last  On  the 
e  part  of  the  body  one  or  two  velvet-like  and  highly  col- 
id  bands  may  be  seen  when  the  caterpillar  is  in  motion ; 
d  on  the  top  of  the  eleventh  ring  there  is  generally  a  long 
ked  wart.  When  these  singular  caterpillars  are  not  eat- 
;,  they  remain  at  rest,  stretched  out  on  the  limbs  of  trees, 
i  they  often  so  nearly  resemble  the  bark  in  color  as  to 
ape  observation.  From  the  l^ipets,  or  leg-like  appen- 
E;es,  han^ng  to  their  sides,  they  are  called  lappet-caterpil- 
B  by  English  writers. 

Twice  I  have  fonnd,  on  the  apple-tree,  in  the  month  of 
fitember,  caterpillars  of  this  kind,  measuring,  when  fiilly 
3wn,  two  inches  and  a  half  in  length,  and  above  half  an 
;h  in  breadth.  The  upper  side  was  gray,  variegated  with 
pillar  white  spots,  and  sprinkled  all  over  with  fine  black 
ts  J  on  tlie  fore  part  of  the  body  diere  were  two  transverse 
>et-]ike  bands  of  a  rich  scarlet  color,  one  on  the  hind  part 
the  second,  and  the  other  on  the  third  ring,  and  on  each 
these  bands  were  three  black  dots ;  the  under  aide  of  the 
3y  was  orange-colored,  with  a  row  of  diamond-shaped 
ck  spots ;  the  hairs  on  the  sides  were  gray,  and  many  of 
an  were  tipped  with  a  white  knob.  The  caterpillar  eats 
!  leaves  of  the  apple-tree,  feeding  only  in  the  night,  and 
■Mining  perfectly  quiet  during  the  day.  The  moth  pro- 
sed from  it  was  supposed  by  Sir  J.  E.  Smith  *  to  be  tlie 
ne  as  the  European  Ilictfolia, 
liolly-leaved  lappet-moth,  from 
ich,  however,  it  differs  in  so 
Jiy  respects  that  I  shall  Yen- 
's to  ^ve  it  another  name.  It 
na^  to  the  genus  Gattropa- 
t,"  so  called  from  the  very 
ck  bodies  of  the  motlis ;  and  the  present  species  may  be 
ned  Americana,  the  American  lappet-moth  (Fig.  17fi). 

*  See  Ahbot't  "  Inucta  of  GenrRia,"  p.  101,  pi.  hi. 

It  G.  otddeMalii  Walker.  —  .MoKRrH.] 
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Were  it  not  fur  its  regular  sliape,  it  might,  when  at  resi- 
very  easily  be  mistaken  for  a  dry,  brown,  and  cmmpkul 
ioaf.      The   feelers  are  somewhat  prominent,  like  a  short 
beak  ;  the  edges  of  the  under  wings  are  very  mnch  notched- 
as  are  the  hinder  and  inner  edges  of  the  fore  wings,  an^ 
these  notches  are  white ;  its  general  color  is  a  red-brown  • 
Iwliind  the  middle  of  each  of  the  wings  is  a  pale  b»n^ 
edged  with  idgzag  dark  brown  lines,  and  there  are  also  t:*^ 
or  three  abort  irregular  brown  lines  running  backwards  ik** 
the  front  edge  of  the  fore  wings,  besides  a  minute  pale  cr**- 
cent,  edged  with  dark  brown,  near  the  middle  of  the  taxve. 
In  the  females  the  pale  bands  and  dark  lines  are  someticW* 
wanting,  the  wings  being  almost  entirely  of  a  nd'iat^'^'^ 
color.     It  expands  from  one  inch  and  a  half  to  nearly  f" 
inches.      Mr.  Abbot,  who  has   figured   it,  states   that     vK* 
caterpillar  lives  on  the  oak  and  the  ash,  that  it  span  ic^saf 
up  in   May  among  the  leaves  in  a  gray-brown  cocooo,        * 
which  tlu-  clirysalis  was  envelojiwl  with  a  pale  brown  pc^*" 
<)cr,  and  tliat  the  moth  came  out  in  Febmaiy.     My  sptJ-**" 
mens,   on   the  contrary,  as   above  stated,   were   foand        *"> 
apple-trees,   made   their  cocoons   in   the   autumn,   and  ^"p- 
peared  in  tlie  winged  form  in  the  early  part  of  the  fbllowi^V 
summer. 

The  fori'going  is   tho  only  American  lappet-moth,  wjti 
_  notched  wmgs,  whicA 

is  known  to  me  ;  but 
-yl^t^r-~         _  ""^  lui^  another  mocfa 

larger  one,  with  en- 
tire win^.     It  is  tbt 

r<a«4i  (Fig.  177)  of 

Stoll,  so  named  after 
a  colelmittd  Gcmuii 

tenialc,   ciiuinii'moratc*!   by   the  ancii-nt   historian    Tacitm. 

Tliis  moth  liiis  a  very  large,  thick,  and  wo<^ly  body,  and 

is  of  a   white  color,  variegatt-d  or  clou<led  with   bloe-gray. 

On  the  fore  wings  are  two  broad  dark  gray  bands,  inter- 
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vening  between  three  narrow  wavy  white  bands,  the  latter 
being  marked  by  an  irregular  gray  line ;  the  veins  are 
white,  prominent,  and  very  distinct ;  the  hind  wings  are 
gray,  with  a  wliite  hind  border,  on  which  are  two  inter- 
mpted  gray  h'nes,  and  across  the  middle  there  is  a  broad, 
fiunt,  whitish  band ;  on  the  top  of  the  thorax  is  an  oblong 
hiarkifth  spot,  widening  behind,  and  consisting  of  long  black 
and  pearl-colored  erect  scales,  shaped  somewhat  like  the 
handle  of  a  spoon.  There  is  a  great  disparity  in  the  size 
of  the  sexes,  tlie  males  measuring  only  from  one  inch  and 
a  half  to  one  inch  and  three  quarters  across  the  wings, 
while  the  females  expand  from  two  and  a  quarter  to  two 
inches  and  three  quarters  or  more. 
The  caterpillar  (Fig.  178,  young 
caterpillar)  of  this  fine  moth  I 
have  never  seen  alive ;  but  one 
was  sent  to  me,  in  the  autumn 
rf  1828,  by  the  late  T.  G.  Fes- 
senden,  Esq.,  who  received  it  from  Newburyport,  from  a 
CQrrespondent,  by  whom  it  was  found  on  the  5th  of  August, 
sticking  so  fast  to  the  limb  of  an  apple-tree,  that  at  first 
it  was  mistaken  for  a  cankered  spot  on  the  bark.*  It  was 
said  to  have  measured  two  inches  and  a  half  in  length,  but 
when  it  came  into  my  hands  it  had  spun  itself  up  in  its 
cocoon.  A  caterpillar  of  the  same  kind,  found  also  on  an 
apple-tree,  has  been  described  by  Miss  Dix  in  Professor 
Silliman's  "Journal  of  Science."!  This  observing  lady 
states,  that  "  when  at  rest  the  resemblance  of  its  upper  sur- 
fiu»  was  so  exact  with  the  young  bark  of  the  branch  on 
which  it  was  fixed,  that  its  presence  might  have  escaped 
the  most  accurate  -investigation ;  and  this  deception  was  the 
more  complete  firom  the  unusual  shape  of  the  caterpillar, 
which  might  be  likened  to  the  external  third  of  a  cylinder. 
The  sides  of  the  body  were  cloaked  and  fringed  with  hairs. 

•  Seo  "  New  England  Parmer,"  Vol.  VII.  p.  38. 
t  Vol.  XiX.  pp.  62  and  es. 
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It  was  of  a  pale  sea-green  color  above,  marked  with  ish^^ 
blended  into  white ;  and  beneath  of  a  brilliant  orange,  spc^!i»mi 
with  vivid  black.     When  in  motion  its  whole  appeanuir«f 
was  changed,  it  extended  to  the  lengtli  of  two  inches,  and 
two  thirds  of  an  inch  in  breadth,  its  colors  brightened,  and 
a  transverse  opening  was  disclosed  on  the  back,  two  diinb 
of  an  inch  from  the  head,  of  a  most  rich  velvet-black  color. 
It  was  sluggish  and  motionless  during  the  day,  and  acdve 
only  at  night."      Mr.   Abbot  found  the  caterpillar  of  the 
Velleda  lappet-moth  on  the  willow-oak  and  on  the  perum* 
mon  ;  and  in  his  figure  it  is  represented  of  a  dark  ashen- 
gray  color,  with  a  velvet-like  black  band  across  the  uppc^ 
part  of  the  third  ring.*     The  cocoon  of  tlie  specimen  »enl 
to  me  by  Mr.  Fessenden  resembled  grocers'  soft  browntfl** 
gray  paper  in  color  and  texture,  witli  a  very  few  Uacki^^ 
hairs  interwoven  witli  the  silk  of  which  it  was  made.     ^ 
was  an  inch  and  a  half  long,  and  half  an  inch  wide,  hot- 
dered  on  all  sides  by  a  loose  web,  wliich  made  it  seem  ^ 
larger  dimensions  ;  its  shape  was  oval,  convex  above,  afw 
perfectly  flat  and  very  thin  on  tlie  under  side.     T1r»  moth 
came  forth  from  this  cocoon  on  the  lotli  of  September^  ^ 
about  forty  days  after  the  cocoon  was  spun. 

The  Chinese  silk-worm  and  its  moth,  Bombyx  mori^  tke 
Bombyx  of  the  mulberry,  should  follow  these  insects  in  t 
natural  arrangement ;  for  the  fonner  is  slightly  hairy  when 
first  hatched  from  the  egg,  and,  though  naked  afterwards,  it 
has,  like  the  lapi>et-caterpillars,  a  long  fleshy  wart  on  the  top 
of  the  eleventh  ring.  The  history  of  the  silk-worm;  how- 
ever, does  not  belong  to  the  subject  of  tliis  treatise. 

There  are  several  kinds  of  caterpillars  in  the  United 
Stiites  whose  cocoons  are  wholly  made  of  a  very  strong  and 
durable  silk,  fully  etjual  to  that  obtained  in  India  from  the 
tussi'h  and  arrindy  silk-worms.  These  insects,  together  with 
some  otlu'rs,  whose  co(*()oiis  are  much  tliinner,  and  consist 
ni(»i*e  of  gunuiiy  mutter  than  of  silk,  lielong  to  a  family  called 

*  lii>ei'U  ul'  Cio<,r^ia,  )•.  ]o:).  |»1.  OS. 
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nmians  (Saturniad^),  from  Satumia^  the  name  of  a 
us  included  in  this  group.  The  caterpillars  are  naked, 
generally  short,  thick,  and  clumsy,  cylindrical,  but  fire- 
ndy  hunched  on  the  back  of  each  ring,  especially  when 
est,  and  are  furnished  with  a  few  warts,  wliich  are  either 
tied  with  little  points  or  very  short  hairs,  or  are  crowned 
1  sharp  and  branching  prickles.  They  live  on  trees  or 
ibby  plants,  the  leaves  of  which  they  devour;  some  of 
Q,  when  young,  keep  and  feed  together  in  swarms,  but 
urate  as  they  become  older.  When  fully  grown  and 
ly  to  make  their  cocoons,  some  of  them  draw  together  a 
leaves  so  as  to  form  a  hollow,  within  which  they  spin 
r  cocoons;  others  fsisten  their  cocoons  to  the  stems  or 
iches  of  plants,  often  in  the  most  artful  and  ingenious 
mer ;  and  a  very  few  transform  upon  or  just  under  the 
ace  of  the  ground,  where  they  cover  themselves  witli 
'es  or  grains  of  earth  stuck  together  with  a  little  gummy 
ter.  The  escape  of  the  moth  from  its  cocoon  is  rendered 
r  by  the  fluid  which  is  thrown  out  and  softens  the  threads. 
i  chrysalis  offers  no  striking  peculiarities,  being  smooth, 
hairy,  and  not  provided  with  transverse  notched  ridges, 
s  group  contains  some  of  the  largest  insects  of  the  order ; 
hs  distinguished  by  great  extent  and  breadth  of  wings, 
k  and  woolly  bodies,  and  antennae  wliich  are  widely 
hered  on  both  sides,  from  one  end  to  the  other,  in  the 
es  at  least,  and  often  in  both  sexes.  The  tongue  and  feel- 
are  extremely  short  and  rarely  visible.  The  wings  are 
erally  spread  out  when  at  rest,  so  as  to  display  both  pairs, 
they  are  held  either  horizontally,  or  more  or  less  elevated 
re  the  body ;  a  very  few,  however,  turn  the  fore  wings 
c,  so  as  to  cover  the  hind  wings  and  the  body  in  repose. 
sre  are  no  bristles  and  hooks  to  keep  the  fore  hind  wings 
sther.  In  the  middle  of  each  wing  there  is  generally  a 
spicuons  spot  of  a  different  color  from  the  rest  of  the 
ace,  often  like  the  eye-spot  on  peacocks'  featliers,  seme- 
ns with  a  transparent  space  like  talc  or  isinglass  in  the 
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middle,  and  sometimes  kidney-shaped  and  opaque.  Tbeh* 
moths  commonly  fly  towards  the  close  of  the  day,  and  in  tk 
evening  twilight.  Their  ^gs  are  very  numerous,  amoam- 
ing  to  several  hundreds  from  a  single  individual. 

Although  the  injuries  conunitted  by  the  caterpillars  of  the 
Satumians  are  by  no  means  very  great,  tlie  magnitude  and 
beauty  of  tlie  motlis  render  them  very  conspicuous  and  war 
thy  of  notice.     The  largest  kinds  belong  to  that  divisioo  ol 
the  Bombyces  called  AUaciu  by  Linnaeus.     They  arc  dii- 
tinguished  from  the  rest  of  the  Satumians  by  having  wide 
and  flat  antennas,  like  short  oval  feathers,  in  both  sexes,  iwi 
by  the  fleshy  warts  on  the  backs  of  their  caterpillars,  wfakb 
are  richly  colored,  and  tipped  with  minute  bristles.    Pi«- 
eminent  above  all  our  moths  in  queenly  beauty  is  the  Jttt- 
ciu  Luna  (Fig.  179),  or  Luna  motli,  its  specific  name  bong 
the  same  as  that  given  by  the  Romans  to  the  moon,  poeticallr 
styled  '^  fair  empress  of  the  night''     The  wings  o[  this  fiae 
insect  are  of  a  delicate  li^t-green  c(4or,  and  the  hinder 
angle  of  the  posterior  wings  is  prolonged,  so  as  to  form  t 
tail  to  each,  of  an  inch  and  a  half  or  more  in  loigth ;  there 
is  a  broad  purple-brown  stripe  along  the  finont  edge  of  die 
fore  wings,  extending  also  across  the  thorax,  and  sending 
backwards  a  little  branch  to  an  eye-like  spot  near  the  middle 
of  tlie  wing ;  these  eye-spots,  of  which  tliere  is  one  oo  each 
of  the  wings,  are  transparent  in  the  centre,  and  are  enciided 
by  rings  of  white,  red,  yellow,  and  black ;  the  hinder  boidcn  ' 
of  the  wings  are  more  or  less  edged  or  scalloped  with  pnifk- 
brown  ;  the  body  is  covered  with  a  white  kind  of  wool ;  the 
antennas  are  ochre-yellow;  and  the  legs  are  parp]e4irowii. 
The  wings  expand  from  four  inches  and  three  qoarten  to 
five  inches  and  a  Iialf.     The  caterpillar  of  this  moth  livet  od 
tlie  walnut  and  hickory,  on  which  it  may  be  found,  IbflT 
^own,  towards  the  end  of  July  and  during  the  month  of 
August.     It  is  of  a  pale  and  very  clear  bluish-greoi  color; 
tliere  is  a  yellow  striix;  on  each  side  of  the  body,  and  the 
liack  Ls  crossed,  U^tweeii  the  rings,  by  transverse  lines  of 
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bkck  spots  on  the  head,  and  two  black  stripes  on  the  thorax 
uid  on  each  of  the  wing-covers.  The  under  side  of  the  body, 
the  I^,  and  the  antennae  are  black,  and  covered  with  a 
grayish  down.  Its  length  is  from  five  to  six  tenths  of  an 
inch.  In  this  and  the  three  following  species  the  thorax  is 
veiy  much  narrowed  before,  and  the  wing-covers  are  long 
uid  narrow,  and  cover  the  whole  of  the  back.  The  striped 
Cantharis  is  comparatively  rare  in  New  England  ;  but  in  the 
Bliddle  and  Western  States  it  often  appears  in  great  numbers, 
and  does  much  mischief  in  potato-fields  and  gardens,  eating 
ap,  not  only  the  leaves  of  the  potato,  but  those  of  many  other 
vegetables.  It  is  one  of  the  insects  to  which  the  production 
of  the  potato-rot  has  been  ascribed.  The  habits  of  this  kind 
of  Cantharis  are  similar  to  those  of  die  following  species. 

There  is  a  large  blistering  beetle  wliich  is  very  common  on 
the  virgin's  bower  (^Clematis  Virginiana)^  a  trailing  plant, 
which  grows  wild  in  the  fields,  and  is  cultivated  for  covering 
arbors.  I  have  sometimes  seen  this  plant  completely  stripped 
of  its  leaves  by  these  insects,  during  the  montli  of  August. 
They  are  very  shy,  and  when  disturbed  fUl  immediately 
Grom  the  leaves,  and  attempt  to  conceal  themselves  among 
the  grass.  They  most  commonly  resort  to  the  low  branches 
of  the  Clematis,  or  those  that  trail  upon  the  ground,  and 
more  rarely  attack  the  upper  parts  of  the  vine.  They  also 
Bat  the  leaves  of  various  kinds  of  Ranunculus  or  buttercups, 
ind,  in  the  Middle  and  Southern  States,  those  of  Clematis 
mama  and  crupa.  This  beetle  is  the  Cantharis 
marginata  of  Olivier,  or  margined  Cantliaris  ^"«®- 
(Fig.  62).  It  measures  six  or  seven  tenths  of 
an  inch  in  length.  Its  head  and  thorax  are 
thickly  covered  with  short  gray  down,  and  have 
a  Uack  spot  on  the  upper  side  of  each;  the 
wing-covers  are  black,  with  a  very  narrow  gray 
edging  ;  and  the  under  side  of  the  body  and  the 
1^  are  also  gray. 

The  most  destructive  kind  of  Cantharis  found  in  Massa- 
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chusetts  is  of  a  more  slender  form  than  the  preceding, 
measures  only  from  five  and  a  half  to  six  tenths  of  an  iach 
in  length.     Its  antennse  and  feet  are  black,  and  all  the  regt 
of  its  body  is  ashen  gray,  being  thickly  covered  with  a  veij 
short  down  of  that  color.     Hence  it  is  called  Cemthcarit  cine- 
~    es.  rea*  ^^  or  the  ash-colored  Cantharis  (Fig.  ^^ 

When  the  insect  is   rubbed,  the   ash-colored 
substance    comes    off,    leaving     the    mubce 
black.     It  begins  to  appear  in  gardens  aboat 
the  20th   of  June,  and  is  very  fond  of  the 
leaves  of  the  English  bean,  which  it  sometimei 
entirely  destroys.    It  is  also  occasionally  found 
in  considerable  numbers  on  potato-vines  ;  and  in  Cambridge, 
Massachusetts,  it  has  repeatedly  appeared  in  great  profusion 
upon  hedges  of  the  honey-locust,  which  have  been  entirely 
stripped  of  foliage  by  these  voracious  insects.     They  are  ilio 
found  on  the  wild  indigo-weed.     In  the  night,  and  in  rabv 
weather,  they  descend  from  the  plants,  and  burrow  in  the 
groimd,  or  under  leaves  and  tufls  of  grass.     Thither  iko 
they  retire  for  shelter  during  the  heat  of  the  day,  being  most 
actively   engage<l   in   eating   in   the  morning  and   ev.ening. 
About  the  1st  of  August  they  go  into  tlie  ground  and  lay 
their  eggs,  and  these  are  hatched  in  the  course  of  one  month. 
The  larvae  are  slender,  somewhat  flattened  grubs,  of  a  yel- 
lowish color,  banded  with  black,  with  a  small  reddish  head, 
and  six  li»gs.     These  grubs  are  very  active  in  their  motiont, 
and  api>ear  to  live  upon  fine  roots  in  the  ground ;  but  I  have 
not  lx>en  able  to  keep  them  till  they  arrived  at  maturity,  and 
therefore  know  nothing  further  of  their  history. 

About  the  middle  of  August,  and  during  tlie  rest  of  thb 
and  the  following  month,  a  jet-black  Cantliaris  may  be  seen 
on  potato-vines,  and  also  on  the  blossoms  and  leaves  of  vmri* 

•  Lytia  cincrea,  Kabriciu^. 

( 1'  A*  thi«  <k[»o«*iric  imine  was  pnniously  applied  by  For»ter  to  the  »p(<rie«  iim»> 
tioiifil  on  till'  {>rfvi<)U«  pHp>  u«  Otntkaris  or  Lytta  marginata^  and  hmn  priuritr  rvrcr 
that  name,  I  have  changed  tlic  name  of  the  present  tpeciet  lo  L^fUm 
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kinds  of  golden-rod,  particularly  the  tall  golden-rod 
sSolidago  (dtissima)^  which  seems  to  be  its  favorite  food. 
n  some  places  it  is  as  plentiful  in  potato-fields  as  the  striped 
nd  the  margined  Cantharis,  and  by  its  serious  ravages  has 
flen  excited  attention.  These  three  kinds,  in  fact,  are  often 
onfbunded  under  the  common  name  of  potato-flies ;  and  it 
I  still  more  remarkable,  that  they  are  collected  for  medical 
ise,  and  are  sold  in  our  shops  by  the  name  of  Cantharis 
rittata,  without  a  suspicion  of  their  being  distinct  from  each 
yther.  The  black  Cantharis,  or  Cantharis  atra- 
ta*  (Fig.  64),  is  totally  black,  without  bands  or  '* 
spots,  and  measures  from  four  tenths  to  half  of  an 
inch  in  length.  I  have  repeatedly  taken  these 
insects,  in  considerable  quantities,  by  brushing  or 
shaking  them  from  the  potato-vines  into  a  broad 
tin  pan,  from  which  they  were  emptied  into  a 
covered  pail  containing  a  little  water,  which,  by 
wetting  their  wings,  prevented  their  flying  out  when  the 
pail  was  uncovered.  The  same  method  may  be  employed 
for  taking  the  other  kinds  of  Cantharides,  when  they  become 
troublesome  and  destructive  from  their  numbers ;  or  they 
may  be  caught  by  gently  sweeping  the  plants  they  frequent 
with  a  deep  muslin  bag-net.  They  should  be  killed  by 
throwing  tliem  into  scalding  water,  for  one  or  two  minutes, 
after  which  they  may  be  spread  out  on  sheets  of  paper  to 
dry,  and  may  be  made  profitable  by  selling  them  to  the 
^>othecaries  for  medical  use. 

There  are  some  blistering  beetles,  belonging  to  another 
genus,  which  seem  deserving  of  a  passing  notice,  not  on 
account  of  any  great  injury  committed  by  them,  but  be- 
cause they  can  be  used  in  medicine  like  the  foregoing, 
and  are  considered  by  some  naturalists  as  forming  one  of 
the  links  connecting  the  orders  Coleoptera  and  Orthoptera. 
These  insects  belong  to  the  genus  Mdoe^  so  named,  it  is 
supposed,  because  they  are  of  a  black,  or  deep  blue-black 

*  LyUa  atrata,  Fabricius. 
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color.  They  are  called  oil-beetles  in  England,  on  acco 
of  the  yellowish  liquid  wliich  oozes  from  their  joints  in 
drops  when  they  are  handled.  Their  head  is  large, 
shaped,  and  bent  down,  as  in  the  other  blistering  beetJ 
Their  thorax  is  narrowed  beliind,  and  very  small  in 
portion  to  the  rest  of  the  body.  The  latter  is  egg-shape«L 
pointed  behind,  and  so  enormously  large  tliat  it  drags  oo 
the  ground  when  the  beetle  attempts  to  walk.  Tlie  win^ 
are  wanting,  and  of  course  these  insects  are  unable  to  flj* 
although  they  have  a  pair  of  very  short  oval  wing-cover* 
which  overlap  on  their  inner  edges,  and  do  not  cover  more 
than  one  third  of  the  abdoroien.  These  beetles  eat  the  le«v«i 
of  various  kinds  of  buttercups. 

Our  common  species  is  the  Meloe  anffu^ticoHU  of  Say?  ^ 

narrow-necked  oil-beetle.     (Fig.  tJo  nfpi** 
"*'  **^*  sents  the  female,  and  the  antenna  of  tte 

male  at  her  left.)     It  is  of  a  dark  indigo 
blue  color ;  the  thorax  is  very  narrow,  an" 
the    antenn»3    of  tlie   male   are  curioitfl/ 
twisted   and   knotted   in  the  middle,     b 
measures  from  eight  tentlis  of  an  inch  to 
one  inch  in  length.     It  is  very  commoo 
on  buttercups  in  the  autumn,  and  I  ht^ 
also  found  it  eating  the  leaves  of  potiUh 
vines. 
The  fot*eg()ing  insects  are  but  a  small  number  of  thaw, 
belonging  to  the  order  Coleoptera,  which  are  injurious  to 
vegetation.     Those   only   liave   been   selected   that   are  the 
most  remarkable  for  their  ravages,  or  would  best  serve  to 
illustrato  the  families  and  genera  to  which  they  belong.     The 
orders  Orthoptera,   Hemiptera,  Lepidoptera,   Ilymenoptera, 
and    Diptera   nnnain   to   be   treated   in   the  same   way,   in 
carrying  out  the   plan   upon  which  tliis   treatise  has    been 
begiin,  and  to  which  it  is  limited. 
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the  same  yellow  color ;  on  each  of  the  rings  are  abont  s  .4 
minute  pearl -colored  warts,  tinged  with  parplc  or  rtxe-Tf^ 
and  fiimisliing  a  few  little  hairs ;  and  at  the  extremity  of  t&» 
body  are  tliree  brown  spots,  edged  above  with  yellow.  Wbes 
this  insect  is  at  rest  it  is  nearly  as  tliick  as  a  man's  tfatnnb, 
its  rings  are  hunched,  and  its  body  is  shortened,  not  meuur- 
ing,  even  when  fully  grown,  above  two  inches  in  len^; 
but,  in  motion,  it  extends  to  the  length  of  three  inches  or 
more.  When  about  to  make  its  cocoon,  it  draws  together, 
with  silken  threads,  two  or  three  leaves  of  the  tree,  ud 
within  the  hollow  thus  funned 
spins  an  oval  and  very  cIom 
and  strong  cocoon  (Fig.  ISO). 
about  one  inch  and  three  qnarten 
long,  and  immediately  afterwirli 
changes  to  a  chrysalis.  TV  co- 
coons Ml  from  the  trees  in  the 
autumn  with  the  leaves  in  irhick 
t)icy  are  cnvelup(.-d  ;  and  the  moths  make  their  escape  boo 
ihcni  in  Juno. 

A  catcq)illar,  closely  resembling  that  of  the  Luna  moth, 
may  be  found  on  oaks,  and  sometimes  also  on  elm  and  lime 
tr(.'e8,  in  August  and  September.  Its  sides  are  not  striped 
ivith  yellow,  and  there  are  no  transverse  yellow  bands  on  tlw 
lutek;  tlie  warts  have  a  pearly  lustre,  more  or  less  tinted 
with  orange,  rose-red,  or  puq)le,  and  between  the  two  luwer- 
most  on  the  side  of  each  ring  is  an  oblique  white  line ;  die 
liead  imd  the  feel  are  brown ;  and  the  tail  is  borden.'d  by  a 
brown  V-sha{>ed  line.  Tliest;  caterpillars,  in  repose,  cUnf[ 
to  the  twigs  of  the  trees,  with  tlieir  backs  downwards, 
contract  t)ieir  bodies  in  length,  and  hunch  up  the  rings  even 
more  than  those  of  the  Luna  moth,  which,  when  fully  grown, 
ihey  Mimewhat  excwd  in  size.  Thov  make  thdr  ciicoons 
upon  the  treeK  in  the  same  maimer,  with  an  outer  coverinc 
of  loaves,  which  fitll  off  in  the  aiitunm,  bearing  the  enclosei) 
tough  oval  cocoons  to  the  grouii<l,  where  tliey  remain  throii}:!! 
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the  winter,  and  the  moths  come  out  in  the  month  of  June 
following.  Notwithstanding  the  great  similarity  of  the  cater- 
pillar and  its  cocoon  to  those  of  the  Luna,  the  moth  is  en- 
tirely different.  Its  hind  wings  are  not  tailed,  but  are  cut 
<^  almost  square  at  the  comers.  It  is  of  a  dull  ocIu*e-yel- 
W  color,  more  or  less  clouded  with  black  in  the  middle  of 
the  wings,  on  each  of  which  there  is  a  transparent  eye-like 
spot,  divided  transversely  by  a  slender  line,  and  encircled 
bjr  yellow  and  black  rings  ;  before  and  adjoining  to  the  eye- 
Sfot  of  the  hind  wings  is  a  large  blue  spot  shading  into 
black ;  near  the  hinder  margin  of  the  wings  is  a  dusky  band, 
edged  with  reddish  white  behind ;  on  the  front  margin  of  the 
fixre  wings  is  a  gray  stripe,  which  also  crosses  the  fore  part 
of  the  thorax ;  and  near  the  base  of  the  same  wings  are  two 
short  red  lines,  edged  with  white.  It  expands  from  five  and 
a  quarter  to  six  inches.     This  moth,  on  account  of  its  great  v 

siise,  is  called  Polyphemus  (Fig.  181),  the  name  of  one  of  .V  / '        ^^^  l 

the  giants  in  mythology.  ...  / 

Attacus  Cecropia*  (Fig.  182)  is  a  still  larger  insect,  ex- ?'  •  ' »-^^ 
panding  from  five  inches  and  three  quarters  to  six  inches  and^^^  -2.  ^.  ^ 
a  half.  The  hind  wings  are  rounded,  and  not  tailed.  The 
ground-color  of  the  wings  is  a  grizzled  dusky  brown,  with 
the  hinder  margins  clay-colored ;  near  the  middle  of  each  of 
the  wings  there  is  an  opaque  kidney-shaped  dull  red  spot, 
baving  a  white  centre  and  a  narrow  black  edging;  and  be- 
yond  the  spot  a  wavy  dull  red  band,  bordered  internally 
with  white ;  the  fore  wings,  next  to  the  shoulders,  are  dull 
red,  with  a  curved  white  band ;  and  near  the  tips  of  the 
same  is  an  eye-like  black  spot,  within  a  bluish-white  cres- 
cent ;  the  upper  side  of  the  body  and  the  legs  are  dull  red  ; 
the  fore  part  of  the  thorax  and  the  hinder  edges  of  the 
rings  of  the  abdomen  are  white  ;  and  the  belly  is  checkered 
with  red  and  white.  This  moth  makes  its  appearance  dur- 
ing the  month   of  Jime.      The   caterpillar   (Fig.    183)    is 

*  Ctcrcpia  was  the  ancient  name  of  the  city  of  Athei» ;  iU  application,  by 
Ltzmseus,  to  this  moth  is  inexplicable. 
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ftiund  on  apple,  clierry,  and  plum  trees,  and  on  c 
barberry  buabes  in  July  and  Aiigiut.  Wheo  yoang  it  ■ 
of  a  deep  yellow  color,  witb  rows  of  minute  bWk  warts  H 
its  back.     It  comes  to  its  full  size  bv  llie  first  of  S 


ami  tlien  measures  three  uiclies  or  more  to  leufitb.  Mid  ■> 
tliiL'ker  tlian  a.  tnan'^  tliumb.  It  is  iben  ratirnlr  of  a  finr. 
clear,  light  green  color ;  on  the  top  of  tlio  Mcond  riof;  u« 
two  large  globular  coraUnxl  warta,  beset  with  about  timr- 
teen  very  short  black  bristles  ;  th«  two  warts  on  the  top 
of  the  third  ring  are  like  tliose  on  the  second,  bat  ndav 
larger ;  on  tlve  top  of  the  seven  tbilowing  rinj^  there  an 
two  very  long  egg-shaped  yellow  warts,  bristled  at  the  aod. 
and  a  single  wart  of  larger  size  on  the  eleventh  ring ;  « 
each  side  of  the  body  tliere  are  two  longitudinal  rows  t^ 
long  light  blue  warts,  bristled  at  tlie  end,  and  an  additioBal 
short  row,  l>eIow  them,  along  the  first  five  rittgs.  This  cat- 
erpillar does  not  l)ear  confinement  well ;  but  it  may  be  wen 
spuming  its  cocoon,  early  in  September,  on  tli«  twigs  rf  tb» 
trees  or  bushes  on  which  it  lives.     The  cocoun  (Fig.  184. 
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in  iliameter  at  the  widest  part.     Its  shape  is  an  oblong  oval, 

{K>iiited  at  the  upper  end.     It  is  double,  the  outer  coat  being 

in-inkled,  and  resembhng  strong 

krown  paper  in  color  and  thick- 

ness ;  when  this  tough  outer  coat 

is     cut  open,  the   inside  will  be 

s^en  to  be  lined  with  a  quantity 

^    loose,   yellow-brown,    strong 

^Jk,  surrounding  an  inner  oval   cocoon,  composed   of  the 

kind  of  silk,  and  closely  woven  like  that  of  the  silk- 

The  insect  remains  in  the  chrysalis  form  through 

*«^  winter.     The  moth,  which  comes  forth  in  the  following 

8'^^xnmer,  would  not  be  able  to  pierce  the  inner  cocoon,  were 

*^   :«iot  for  the  fluid  provided  for  the  purpose  of  softening  the 

^*^x:eads ;  but  it  easily  forces  its  way  through  the  outer  cocoon 

*^    the  small  end,  which  is  more  loosely  woven  than  else- 

"^here,  and  the  threads  of  which  converge  again,  by  their 

^"Wn  elasticity,  so  as  almost  entirely  to  close  the  opening 

^fter  the  insect  has  escaped. 

A  few  brown  and  curled  leaves  may  frequently  be  seen 
ranging  upon   sassafras-trees   during  the  winter,  when  all 
the  other  leaves  have  fidlen  ofl^.     If  one  of  these  leaves  is 
examined,  it  wiD  be  found  to  be  retained  by  a  quantity  of 
silken  thread,  which  is  wound  or  woolded  round  the  twig 
to  the  distance  of  half  an  inch  or  more  on  each  side  of  the 
leaf-stalk,  and  is  thence  carried  downwards  around  the  stalk 
to  an  oval  cocoon,  that  is  wrapped  up  by  the  sides  of  the 
leaf.     The  cocoon  itself  is  about  an  inch  long,  of  a  regular 
oval  shape,  and  is  double,  like  that  of  the  Cecropia  cater- 
pillar ;  but  the  outer  coat  is  not  loose  and  wrinkled,  and  the 
space  between  the  outer  and  inner  coats  is  small,  and  does 
not  contain  much  floss  silk.     So  strong  is  the  coating  of  silk 
that  surrounds  the  leaf-stalk,  and  connects  the  cocoon  with 
the  branch,  that  it  cannot  be  severed  without  great  force  ; 
and  consequently  the  chrysalis  swings  securely  within  its 
leaf-covered   hammock   through   all   the   storms   of  winter. 


LRPrnOfTBRA, 


1    ut'  llie 


I  kind  i 


!  s»n)etinia  fbunil  i 


to  tlip  twigs  of  tlie  wild  cliurrv-trce,  the  AaJvn,  or  ■ 
|>iiik,  nnd  the  Ceplialantliiis,  or  button- btnli,  but  net  n^^ 
iifteii  as  on  the  saasafras-tree.  Two  of  tlK>n>,  bsnpng  do»^^ 
liigi'tlitrr  on  one  twig,  wcri;  oiici;  bruughl  to  mc,  and  k  nul- 
!ind  a  female  moth  were  pro<iiie<*d  from  ihvtr  twin  cocopd- 
in  July,  the  usual  time  for  these  insects  to  karo  tbeir  wini-  r 
iltiartL-rs,  liniry  cflUi-d  this  kind  iif  motli  PnmeO^*.  > 
mistake  probably  tor  ProvwlJi^in'  the  name  of  one  of  li. 
Tilana,  all  of  whom  were  fabled  to  Ih-  of  jpj^antic  aise.  1\\- 
color  of  Attaeua  PromeUiea  dilTers  according  to  the  »(■■» 
The  male  (Fig-  186)  is  of  a  deep  smoky  hrown  color  on  tii- 


upper  side,  and  tbo  female  (Fig.  1^7)  light  roddith  \ 
in  both,  the  wings  are  crossed  by  a  wavy  whitisli  line  i 
the  middle,  and  have  a  wide  clay-cwlored  border.  wUd 
marked  by  a  wavy  reddish  line ;  near  the  tips  of  the  | 
wings  there  is  an  eye-like  black  spot  witlan  a  bloisb-w'^ 
crwcenl ;  near  the  middle  of  cacli  of  the  wings  of  the  fi 
tlierc  LH  an  angular  reddish-white  spot,  edged  with  1 
these  angular  s[Mita  are  visible  on  tJie  under  aide  nf  tlie  wiuf^ 

■  AAa  waa  Ihn  I'nilliur  iif  I'ramtUiDiu,  m 
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r  the  male,  but  are  rarely  seen  on  their  upper  side ;  tlie 

ind  wings  in  both  are  rounded  and  not  tailed.    These  moths 

d[)>and  from  tliree  inches  and  tliree  quarters  to  four  inches 

and  a  quarter.     The  female  deposits  her  e^s  on  the  twigs 

_.of  the  trees,  in  little  clusters  of  five  or  six  together,  and 

■  are  hatched  towards  the  end  of  July  or  early  in  Au- 

Tlie  caterpUlars  usually  come  to  tlieir  fiill  size  by  the 

ining  of  September,  and  then  measure  two  inches  or 

I  in  length,  when  extended,  and  about  half  an  inch  in 

meter.     The  body  of  the  caterpillar  is  very  plump,  and 

I  very  little  contracted  on  the  back  between  the  rings. 

t  b  of  a  clear  and  pale  bluish-green  color ;  the  head,  the 


;,  and  the  tail  are  yellow  ;  tliere  are  about  eight  warts  on 

1  of  the  rings  ;  the  two  uppermost  warts  on  tlie  top  of 

1  second  and  of  tlie  third   rings  are  almost  cylindrical. 

ich  longer  than  the  rest,  and  of  a  rich  coral-red  color ; 

9  is  a  long  yellow  wart  on  the  top  of  the  eleventh  ring ; 

!  the  rest  of  the  warts  ai'e  very  small,  and  of  a,  deep  blue 

trior.     Before  making  its  cocoon  the  caterpillar  instinctively 

hit«'na  to  the  branch  tlie  leaf  that  is  to  serve  for  a  cover 

)  its  cocoon,  so  tliat  it  shall  not  fall  off  in  the  autumn,  and 

len  proceeds  to  spin  on  the  upper  side  of  tlie  leaf,  bending 
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,  hollow,  within  which  its  coa 


over  the  edges  to  form  i 
is  concealed. 

The  LuDft,  Polyphemus,  Cecropia,  and  Promethea  m 
&re  the  only  native  insects  belonging  to  the  genus  AlU 
which  are  known  to  me.  Their  large  cocoons,  consiatiiig 
entirely  of  silk,  the  fibres  of  which  &r  siurpass  those  of  tlit 
silk-worm  in  strengtli,  might  perhaps  be  employed  in  lbs 
formation  of  &brics  similar  to  those  manu&ctured  in  Indtt 
from  the  cocoons  of  tlie  tusseh  and  arrindy  silk-womu,  llie 
durability  of  which  is  such,  that  a  garment  of  tusseh  lulk 
"  is  scarcely  worn  out  in  the  lifetime  of  one  person,  ki 
often  descends  from  mother  to  daughter  ;  and  even  the  euv- 
ers  of  palanquins  made  of  it,  though  exposed  to  the  influ- 
ence of  the  weather,  last  many  years."  The  method  em- 
ployed by  the  inhabitants  of  India  for  unwinding  the  coco>h» 
of  their  native  silk-worms  would  probably  apply  eqnallj 
well  to  those  of  our  country,  which  have  not  yet,  that  I  im 
aware  of,  been  submitted  to  the  same  process.  It  is  tW' 
that  experiments,  upon  a  very  limited  scale,  have  been  nude 
with  the  silk  of  the  Cecropia,  which  has  been  carded  mil 
span  and  woven  into  stockings,  that  are  said  to  wash  lik^ 
linen.  Tlie  Rev.  Samuel  Pullein  was  among  the  firsl  t" 
attempt  to  unwind  the  cocoons  of  the  Cecropia  moth,  ui 
account  of  which  is  contained  in  tlie  "  Pliilosopliical  Tnins- 
actions  of  the  Royal  Society  of  London,"  for  the  year  I'o'J- 
Mr,  Pullein  ascertained  that  twenty  tlireads  of  this  silk 
twisted  together  would  sustain  nearly  an  ounce  more  i" 
weight  than  the  same  number  of  common  silk.  Mr.  ] 
Bartram,  of  Philadelphia,  in  the  year  1767.  succee 
bringing  up  the  caterpillars  from  the  eggs  of  the  Cec 
moth,  and  obtained  several  cocoons  from  them.f  In  ■ 
Paris  "Journal  des  Debats,"  of  tlie  23d  of  July,  1840,1 
an   account   of   the   complete    success    of   Mr.    Audouin  I 
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iring  the  caterpillars  of  this  or  of  some  other  American 
s  of  Attaciia,  the  cocooua  of  which  were  sent  to  him 
1  New  Orleans.  The  Cecropia  does  not  bear  confine- 
well,  aj]<l  is  not  so  good  a  subject  for  experiment  as 
I  flie  Luna  and  Polyphemus,  wliich  are  easily  reared,  and 
make  dieir  cocoons  quite  as  well  in  the  house  as  in  the  open 
air.  The  following  circumstances  seem  particularly  to  rec- 
(•mmend  these  indigenous  silk-worms  to  the  attention  of 
[•enons  interested  in  the  silk  culture.  Our  native  oak  and 
'iMt  trees  afford  an  abundance  of  food  for  the  caterpillars ; 
tiieir  cocoons  are  much  heavier  than  those  of  the  silk-wonn, 
*iid  will  vield  a  greater  quantity  of  silk  ;  and,  aa  tlie  insects 
foaain  unchanged  in  the  chrysalis  state  from  September 
June,  tlie  cocoons  may  be  kept  for  unwinding  at  any 
feisure  time  during  the  winter.  By  a  careftU  search,  after 
■1^  feUing  of  the  leaves  in  the  autumn,  a  sufficient  number 
f  Cocoons  may  he  found,  upder  tlje  oak  and  nut  trees,  with 
*liich  to  b^n  a  course  of  experiments  in  breeding  the  in- 
1a,  at]d  in  the  manufacture  of  tlieii*  silk. 
Two  more  motlts,  belonging  to  the  ^mily  under  consid- 
*tion,  are  found  in  Massachusetts.  They  may  be  referred 
*  the  genua  iSirtwrwio,*  and  are  distinguished  from  the  fore- 
j  by  llieir  antennre,  which  are  widc'Iy  ft>atherod  only 
'  the  males,  the  featliering  being  very  narrow  in  the  other 
* ;  their  caterpillare,  moreover,  are  fiimished  with  small 
s  crowned  with  long  prickles  or  branching  spines.  None 
'  the  caterpillai-a  described  in  the  preceding  pages  are  ven- 
ous ;  all  of  them  may  be  handled  with  impunity.  This 
r  net  the  case  with  the  two  following  kinds,  the  prickles 
f  i^hich  sting  severely.  The  first  of  these  begin  to  appear 
tlie   middle    of   June,   and  „_  .„ 

***•*«].    hroo«ls    continue    to    be 
"a 


'J5'*led  dll  die  middle  of  July. 
t^ewe  caterpillars   (Fig.   188) 
I  the  balsam  poplar  and 
■  ThK  lanutme  or  .Iuiid,  tli 


^^^^L 
J^^^^ 


tlie  olm,  an<l,  according  to  Mr.  Altbot,  on  the  <logwoixl « 
comel,  aii'l  tlic  aaaaafras ;  tliey  trad  well  also  on  tlic  leava 
of  clover  and  Indian  com.  Tlioy  arc  of  a  pea-grccn  coW. 
with  a  It'io'I  browji  strii-c-  olgwl  Iwlow  with  wliito  oii  eatli 
side  of  the  body,  licginning  on  the  fourth  ring  and  tiinliit' 
at  the  tail ;  they  are  covered  witli  sjireading  clusters  of 
green  prickles,  tipped  witli  black,  and  of  a  nnifanii  length; 
each  of  these  cinaters  consists  of  abont  thirty  prickles  brandl- 
ing from  a  common  centre,  and  tlierc  are  six  closters  on 
each  of  the  rings  except  tlje  last  two,  on  which  tlicre  are 
only  five,  and  on  tlie  first  fbiir  rings,  on  each  of  wliicli  tlwe 
is  an  ndditional  cluster  low  down  on  each  side ;  tlie  hi 
am  brown,  and  there  is  a  triangular  brown  spot  on  ibe 
tinder  side  of  each  ring,  beginning  vrith  the  fourth.  Tbe 
[iricklcs  are  exdeedingly  sharp,  sting  very  severely  wliai 
tliu  insect  is  handled,  and  produce  the  same  land  of  iniu- 
tion  as  those  of  tlie  nettle.  %Vlien  young  tlx^e  catorpillnfs 
keep  togetlier  in  little  swarms.  They  do  not  spin  a  commffli 
web,  but,  when  not  eating,  they  creep  under  a  leaf,  wbtTf 
they  cluster  side  by  side.  In  going  from  or  returning  <" 
their  place  of  shelter  they  move  in  regular  files,  like  lh« 
processionary  caterpillars  (^Latiocampa  proeettvnud)  of  Eu- 
rope, a  single  caterpillar  taking  the  lend,  and  followed  cldei'lj 
by  perhaps  one  or  two  in  single  file,  after  which  come  If  o. 
side  by  side,  close  upon  the  heels  of  tliese  creep  three  inoi*' 
the  next  rank  consists  of  four,  and  so  on,  the  ranks  conlin- 
ually  widening  belihid,  like  a  flock  of  wild  geese  on  '''*■ 
wing,  hut  in  i»erfectly  regular  order.  Wlien  about  li»" 
grown  they  disi»erse,  and  each  one  shirks  for  himself.  A' 
tlie  age  of  eight  weeks  they  get  to  tlieir  ftdl  size,  in  tiif 
meanwhile  moulting  their  skins  four  times,  and  finally  nKa*- 
ore  two  inches  and  a  half  or  more  in  length.  At  thisaj!^' 
they  leave  off  eatmg,  crawl  to  the  ground,  and  get  nink'r 
leaves  or  nibbisli,  which  they  draw  rotmd  their  Iwlies  u^ 
form  an  outer  covering,  within  which  tliey  make  an  irrcjEula*^ 
and  thin  cocoon  (Fig.   l^f),  of  very  gummy  brown  silV. 


THE    SATUBNIA   1 

Uist  has  almost  the  texture  of  tliiii  parcliment.     As  soon 

a*    tlicir   cocoons   are   finisliwl,   the  „,  ,^ 

iitscds   ar«   changed    to    cbryaalids 

Cfig.  190),  in  wliich  Ibrm  thoj  i-l-- 

mnin    throughout    the   winter,    and 

in  the  foUowuig  summer,  during  the 

roonth    of   June,    or    beginning    of 

J«»Iy,  they  come  out  in  the  winged 
Or  iDotli  state.  Tiie  scientific  name 
»€*  tlieee  motlts  is  Salitmia  lo.*  Un- 
lilce  tJioso  of  tlie  genus  AUacim,  tliey 
*«».  with  tlieir  wings  closed,  and  covering  tlie  body  like  a 
loAT  roof,  the  front  edge  of  the  nnder  winga  estending  a 
kittle  beyond  that  of  the  upper  wings,  and  curving  upwards. 
The  two  sesea  ditter  both  in  color  and  size.     The  male 

CFig.  191),  which  is  tlie  smallest,  is  of  a  deep  or  Indian 


yellow  color ;  on  its  fore  wings  there  are  two  oblique  wavy 
lines  towards  the  hind  margin,  a  ^gzag  line  near  tlie  base, 
and  several  spots  so  arranged  on  the  middle  as  to  form  the 
letters  A  H,  all  of  a  purplish  red  color ;  the  hind  wings 
are  broadly  bordered  with  purplish  red  next  to  the  body, 
and  near  tlio  hinder  margin  there  is  a  narrow  curved  band 
of  the  same  color ;  witliin  this  band  there  is  a  curved  black 
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liue,  and  on  tliu  middle  of  the  wing  a  large  round  blui*  apo^ 
having  a  broad  black  border  and  a  centra]  white  dash.  Ik 
fore  wings  of  the  female  (Fig.  192)  are  purple-brown. 


gled  with  gray ;  tlie  zig/ag  and  wavy  lines  across  them  i» 
gray,  and  the  lettered  apace  in  tlie  middle  is  replaced  bf 
a  brown  spot  sun'ounded  by  an  irregular  gray  line;  lift 
hind  winga  resemble  those  of  the  male  in  color  and  nu* 
ings  J  the  thorax  and  legs  are  purple-brown  ;  and  the  abdo- 
men is  oclire-yellow,  with  a  narrow  purple-red  band  on  tta 
edge  of  each  ring.  These  moths  expand  &om  two  ind* 
and  three  quarters  to  tlu-ee  inches  and  a  half. 

The  other  Satumia,  inhabiting  Massachusetts,  is  the  M(Bt 
(Fig.   193)   of  Druiy,  or  Proserpina^  of  Fabricius.    1* 


inoth  probably  rests  witli  its  wings  c]ose<l.  like  the  lo  mc 

■  Itaia,  ill  mythology,  vat  oiio  uf  tbv  Evvtui  dnughMn  of  Atiaii  liny  ^ 
placed  in  tbe  honveiu  Bfter  death,  uid  farmed  the  coDtlellntian  called  PItUil 
t  Pronrpina  «u  the  wifH  uf  Pluto,  the  god  of  the  uifeniBl  rtgioiii. 
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the  fore  wings  covering  the  odier  pair,  the  front  edge  of 

which  seems  formed  to  extend  a  little  beyond  that  of  the 

fore  wings  in  this  position.     The  wings  are  thin  and  almost 

transparent  like  crape ;  they  are  black,  and  both  pairs  are 

crossed  by  a  broad  yellow-white  band,  near  the  middle  of 

^hich,  on  each  wing,  there  is  a  kidney-shaped  black  spot 

having  a  central  yellow-white  crescent  or  curved  line  on  it ; 

^e  thorax  is  covered  with  black  hairs  on  the  top,  pale  yel- 

*ow  hairs  on  the  fore  part,  and  has  two  tufts  of  rust-red 

^^airs  behind;  the  abdomen  is  black,  with  a  few  yellowish 

*^air8  along  the  sides,  and  a  patch  of  a  rust-red  color  at 

^e  extremity,  in  the  males.     The  wings  expand  ifrom  two 

^ches  and  a  half  to  three  inches  and  one  eighth. 

Satumia  Maia  seems  to  be  a  very  rare  moth  in  Massachu- 
setts ;  I  have  never  met  with  it  alive,  but  have  seen  several 
specimens  which  were  taken  in  this  State.  The  time  of  its 
appearance  here  is  not  known  to  me  with  certainty ;  but, 
tf  I  am  rightly  informed,  it  has  been  found  in  July  and 
the  beginning  of  August,  flying  by  day  on  the  borders  of 
Oak  woods,  or  resting  on  the  shrub  oaks  which  cover  the 
^des  of  some  of  our  high  hills.  Of  the  caterpillar  I  have 
Seen  only  one  specimen,  which  was  found,  fully  grown,  on 
an  oak,  towards  the  end  of  September ;  it  was  destroyed, 
however,  before  I  had  an  opportunity  of  making  a  descrip- 
tion of  it.  Mr.  Abbot  *  has  figured  two  of  the  caterpillars, 
which  differ  from  each  other  in  color  and  markings.  They 
are  nearly  three  inches  long ;  the  head  and  all  the  feet  are 
red  ;  and  on  each  of  tlie  rings  tliere  are  six  long  branched 
prickles.  One  of  these  caterpillars  is  represented  of  a  dusky 
trown  color  mingled  with  yellow,  with  yellow  warts  from 
^which  the  prickles  arise.  The  other  is  yellow,  with  red 
^warts,  and  two  black  stripes  along  the  back.  Mr.  Abbot 
states  that  these  caterpillars,  while  small,  feed  together  in 
company,  but  disperse  as  they  grow  large  ;  they  eat  the 
leaves  of  various  kinds  of  oaks ;  sting  very  sharply  when 

•  Inaecto  of  Georgia,  p.  Vft,  pi.  60. 
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handled ;  and  that  they  go  into  the  ground  to  tnnsfbrm 
but  he  does  not  inform  us  whether  they  make  ccroonT 
Probably  their  cocoons  are  like  those  <^  the  lo  moth, 
posed  of  a  gummy  membranaceous  substance,  covered  eithe 
with  leaves  or  with  grains  of  earth. 

As  far  as  I  can  ascertain,  these  six  moths  are  the  onl] 
Satuniians  which  have  been  discovered  east  c£  the  Miuis — 
sippi,   and   they   are   commonly  met  with   throaghoot 
United  States.*     The  last  of  them,  together  with  some  fer- 
eign  species,  such  as  the  Tau  moth  of  Europe,  seem  nat- 
urally to  conduct  to  the  next  family,  which  I  call 
campians  (Ceratocampadjb),  after  the  name  of  the 
genus  contained  in  it      This   name,  moreover,  aignifyin^:^;;? 
homed  caterpillar,  serves  to  point  out  the  principal  pecu- 
liarity of  the  caterpillars  in  this  group ;  they  being  armed 

*  Mr.  Audubon  ha9  f^j^red  two  more,  apparentlj  sexes  or  Tmrieties  of  <»• 
9\)ocw9j  in  tho  fourth  volun)«  of  his  magnificent  *^  Birds  of  America,**  pL  U»: 
but  has  not  nani«d  or  de9cril)ed  them.  Ue  informs  me  that  thej  were  taken  bj 
Mr.  Nuttull  iienr  tho  Rocky  Mountains.  Through  the  kindoess  of  Mr.  Edwirl 
I)ouble(l:iy,  of  Kppin*;,  Kn^lamL,  the  present  possessor  of  one  of  the  rar  speri- 
mcnfl  from  wltich  Mr.  Audubon*s  drawing  was  made,  an  opportonitj  of 
iuing  an<l  doscrlbing  this  fine  insect  has  been  granted  to  me. 

Though  (iitTering  notnewhat  from  the  other  species  of  Satmrma,  it 
so  near  to  tlio  Main  that  I  shall  not  venture  to  separate  it  finora  this  geaos,  espe- 
cially as  tho  caterpillar  and  its  habits  are  unknown.  It  vamy  be  called  Satanm 
Hera:  the  latt«T  (a  generical  name  proposed  for  it  by  Mr.  Doubleday)  Is  the  naar 
given  by  the  Cin*ek<(  to  Juno.  The  specimen  before  me  is  a  male.  It  resemMei 
tlic  ^faill  m  fonn  and  fizo,  but  the  wings  are  not  quite  so  thin,  aod  are  nan 
opaque.  The  fore  wings  when  the  in!«ect  is  resting  pn>bably  oorer  tha  hind  win|r^ 
the  front  edge  of  which  ap|)cars  to  be  formed  to  project  a  little  beywkl  that  uf 
the  ton*  wir)g4.  It  is  of  a  pale  yellow  color;  on  each  of  the  wing*  there  is  a 
kidney-shaiM>d  black  spot  )>etween  two  transverse  wavy  blaek  bands:  the  ontrr 
raargiuh  are  black ;  the  veins  from  the  external  black  band  to  the  e(%e  are  marked 
with  broad  black  lines;  and  there  is  a  sliort  black  line  at  the  base  of  the  i^xe 
wings;  tho  head,  fore  part  of  the  thorax,  and  upfwr  sidee  of  the  leg*,  are  derp 
ochn>-yellow :  and  the  rings  of  the  a)>domen  are  transversely  banded  with  black 
at  the  ba^e,  and  with  ochre-yellow  on  their  hinder  edges.  The  kidney-shaped 
spot-*  on  the  f«)re  wiiigi  have  a  verj'  slender  central  yellow  crescent,  and  th^w  on 
the  hind  wing-*  touch  the  external  black  band.  The  wings  expand  three  inches. 
The  other  moth,  f)gure«l  on  tho  same  plate  in  Mr.  Audubon*t  work,  whkh  w 
probably  the  t'omalu  of  the  preceding,  apparently  difTen  (torn  it  only  in  beii^  oC 
u  dci'p  Indian-yellow  color,  and  in  having  the  crescent  in  the  middle  of  Um  kid- 
ney-ohaped  ^potd  very  distinct,  whereas  in  tho  male  it  is 
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^th  thomy  points,  of  which  those  on  the  second  ring,  and 
sometimes  also  those  on  the  tliird,  are  long,  curved,  and 
'Assemble  horns.     These  caterpillars  eat  the  leaves  of  forest- 
^r«^,  and  go  into  the  ground  to  undergo  tlieir  transforma- 
^ons  witliout  making  cocoons.     The  rings  of  the  chrysalis 
*re  surrounded  by  little  notched  ridges,  the  teeth  of  which, 
together  with  the  strong  prickles  at  the  hinder  end  of  the 
kody,  assist  it  in  forcing  its  way  upwards  out  of  the  earth, 
jOst  as  the  moth  is  about  to  burst  the  skin  of  the  chrysalis. 
The  moths  are  very  easily  distinguished  from  all  the  fore- 
S^g  by  their  antennae,  which  are  short,  and  in  the  males 
^re  feathered  on  both  sides  for  a  little  more  than  half  the 
length  of  the  stalk,  and  are  naked  from  thence  to  the  tip  ; 
While  those  of  the  females  are  threadlike,  and  neither  featli- 
^^red  nor  toothed.     The  feelers  (except  in  Ceratocampa^  in 
which  they  are  very  distinct)  and  the  tongue  are  very  small, 
Und  not  ordinarily  visible.     There  are  no  bristles  and  hooks 
to  fasten  together  the  wings,  which,  when  at  rest,  are  not 
spread,  but  are  closed,  the  fore  wings  covering  the  hinder 
pair,  and  the  front  edge  of  the  latter,  in  most  cases,  extends 
a  little  beyond  that  of  the  fore  wings.     These  are  some  of 
the  principal  characters  on  which  I  have  ventured  to  estab- 
lish this  family,  wliich  is  now,  for  the  first  time,  pointed  out 
as  a  peculiar  group.     I  believe  tliat  it  is  exclusively  Ameri- 
can. 

One  of  the  largest  and  most  rare,  and  witlial  the  most 
magnificent  of  our  moths,  is  the  Ceratocampa  regalis  (Fig. 
X94),  or  r^al  walnut-moth.  Its  fore  wings  are  olive-col- 
ored, adorned  with  several  yellow  spots,  and  veined  witli 
Isiroad  red  lines;  the  hind  wings  arc  orange-red,  with  two 
large  irregular  yellow  patches  before,  and  a  row  of  wedge- 
shaped  olive-colored  spots  between  the  veins  behind ;  the 
head  is  orange-red ;  the  thorax  is  yellow,  with  the  edge  of 
tihe  collar,  the  shoulder-covers,  and  an  an^lar  spot  on  the 
"top,  orange-red;  the  upper  side  of  tlie  ab<lomen,  and  tlie 
l«gs,  are  also  orauge-red.     Unlike  the  other  moths  of  the 
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same  fkmily,  the  feelers  in  this  are  distiDct,  cvlindrical,  a: 
prominent,  and  t)ie  front  edge  of  tlic  htnd  wings  d« 
seem  to  be  tbrmed  to  extend  berond  that  uf  tho  otlwr  | 
wlieD  the  wings  are  closed.     It  expands  from  fire  to  t 


L 


inches.  In  the  year  i>*2l*,  I  lourid  llirt-e  of  iho  rftf*  of 
line  insert  on  tbe  black  walnut  on  rhe  i!Oili  of 
Uie  4tli  of  August.  They  were  just  hnh-liMl  at 
and  the  cjiterpillors  were  near  to  iliein  mting 
The  position  of  these  yonnji;  insects  was  so  [lecaEir 
attract  attention,  independently  of  the  long  bnuichinf{ 
witli  which  tlie  fore  part  of  their  body  was  armed. 
were  not  strctcbutl  out  in  a  straight  line,  neither  wvt* 
hanched  up  like  the  catcirpillars  of  the  Lmia  and  Pn]yph» 
mils  moths  *,  but,  wlien  at  rest,  they  bent  the  fore  fan  <^ 
the  body  sideways,  so  tliat  tlie  head  nearly  toochnl 
middle  of  the  side,  and  their  long  honi-liko  spinea  i 
stretched  forwards,  iii  a  slanting  diivction,  over  th«  head 
Wlieii  disturbed,  Uiey  raised  their  beads  and  bunu, 
shook  them  from  fide  to  side  in  a  menacing  manttur.  HmH 
tittle  caterpillars  wejv  nearly  black ;  on  each  of  Uw 
except  the  la't  two,  there  were  six  straight  y<4!ow 
or  B]nnea,  which  were  (limisbed  on  all  Md«s  with  tittlo 
points  like  sliort  branchi-s.     Of  thene  branrlied 
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« the  lop  oi'  llie  drst  ring,  and  four  on  llit;  second  and  the 

ItluVtl  rings,  or  ten  in  all,  were  verj-  much  longer  than  the 

Kim,  and  were  tipped  with  little  knobs,  ending  in  two  points ; 

'  Aey  were  also  movable,  the  insect  having  the  power  of  drop- 

/Jtng  ibeni  almost  horii«>n tally  over  the  head,  and  of  raising 

llicm  np  again  perpendicularly.     On  the  eleventh  ring  there 

II  seven  spines,  the  middle  one  being  long  and  knobbed 
those  on  the  fore  part  of  the  body ;  on  the  last  ring  there 
I  eleven  short  and  branched  spines.  After  casting  its 
(WO  or  three  times,  the  caterjiiliar  becomes  lighter- 
■ed,  and  gradnally  changes  to  green ;  the  knobs  on  the 
Bpinea  disappear,  tlieir  little  points  or  branches  do  not 
increase  tn  size,  and  finally  these  spines  become  curved,  turn- 
ing backwards  at  their  points,  and  resemble  horns.  When 
ftilir  grown,  the  caterpillar  (Fig.  195)  measures  from  four  to 

fig    195. 

five  inches  in  length,  and  about  three  quarters  of  an  inch 
in  diameter.  It  is  of  a  green  color,  and  transversely  banded 
across  each  of  the  rings  with  pale  blue ;  there  ia  a  large  blue- 
likck  spot  on  each  side  of  the  third  ring ;  the  head  and  le^ 
:ire  orange-colored  ;  the  ten  long  hom-like  spines  on  the  fore 
piirt  of  the  body  are  orange-colored,  with  the  tips  and  the 

Jfwiuts  surrounding  them  black ;  the  other  spines  are  short  and 
btck.  Notwithstanding  the  great  size,  fonnldable  appear- 
ance, and  menacing  motions  of  this  insect,  when  handled  it 
•*  (wrfectly  harmless,  and  unable  to  sting  or  wound  with  its 
'"^ghtiul  bums.  It  Uvea  solitary  on  walnut  and  hickory  trees, 
''le  leaves  of  which  it  eats  :  crawls  down  and  goes  into  the 
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wiiliout  previowsly  making  a  cocooii. 
catcrpiilani  died  before  tlie  time  for  Uiot  1 
arrived.  The  chryaalis  in  short  and  thicX;  ulituai 
but  terminated  by  two  minute  points ;  and  tb«  V 
notelied  ridges  or  little  teeth  that  are  fitund  on  th 
lids  of  tlie  other  insects  belong!n|i  (<>  the  tuune  ft 
very  small  and  hardly  visible  on  tliis  on«.  Hie  | 
mains  in  the  ground  ihrough  the  winter,  and  llw  md 
out  in  the  following  snmmer,  diuing  thtt  mnnthn 
if  I  am  rightly  informed,  I  liave  not  been  nWw  J 
one  myself,  and  my  description  of  tin'  moth  wa«  fl 
a  very  fijie  specimen  belonging  to  a  friend,  wliu  li 
from  New  Bedtbrd. 

Between  Uie  regal  Ceratocampa  and  tlie  (mailer  | 
this  family  belonging  to  tJie  new  genus  Dryoecut^  % 
placed  a  noble  moth,  which  partakes,  in  som«  rtl 
the  characters  of  both ;  ib  homed  eatiTiiillar,  p^ 
while  young,  when  its  boms  are  ppiiwrtionaliy  ki| 
I  formidable  in  appearance  tlian  allcrwanU,  j 
lomewliat  that  of  the  Oenitucainpa ;  it«  chiy«alu  j 
i  that  of  a  Itrjfocampa,  ani)   like  the  latter  u 

I  slHte,  its  feelcra  art-  minnte,  its  hiitd  wini 
•yond  the  front  edges  of  the  for*-  wings  when  a^ 
ito  style  of  coloring  is  tlie  same.     In  my  C«ta 
Insects  of  Mafisachusotts.  I  placed  this  moUi,  1 
lis  of  Drury,  in  the  genua   Centiocanipa-t  I 
ever,   it   muit   be   removed,  on   account   of  in  i 
feelers,  ami  tlie  position  of  its  wings ;  and  1  noi 
witli  some  hesitation,  to  the  genus  DTyoeatnpa,  ^ 
s  so  well  in  tlie  moth  state,  altJiougb  its  < 
h^fflcn  a  good  deal  from  iliose  of  tlie  other  i 

genus.  The  imperial  muth,  Ihyocan^  j 
(Fig.  T.">),  has  wings  of  a  fine  yellow  color,  thk^ 
kleil  witli  pur]ile-I)rowii  dots,  with  a  large  patcli  wM 
a  small  round  spot  m>ar  the  middle,  and  a  \ 
wanis  tlie  hinder  uinrgin  uf  tsuli  wing,  t 
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brown  color ;  in  the.  males  there  is  another  parple-bro 
spot,  covering  nearly  the  whole  of  the  outer  hind  margin    4jf 
the  fore  wings,  and  united  to  the  band  near  that  part ;  tJbe 
body  is  yellow,  shaded  with  purple-brown  on  the  back,  arftd 
with  three  spots  of  the  same  color  on  the  thorax.    It  e*.^- 
pands  from  four  inches  and  a  half  to  more  than  five  incb^s-4- 
In  a  variety  of  this  moth,  of  which  I  have  a  colcnred  drawi^^g 
done  by  Mr.  Abbot,  the  purple-brown  color  prevails  so  ma^^ 
as  to  cover  the  wings,  with  tlie  exception  only  of  a  laraN^ 
triangular  yellow  spot  contiguous  to  the  fixmt  margin  of  ca^*^ 
wing.     Tliis  moth  appears  here  from  the  12th  of  June       ^ 
the  beginning  of  July,  and  then  lays  its  eggs  on  the  batto^^^ 
wood  tree. 

The  caterpillars  (Fig.  197)  may  be  found  upon  this 
grown  to  their  full  size,  between  the  20th  of  August 
tlie  end  of  September,  during  which  time  they  descen  ^ 
from  the  trees  to  go  into  the  ground*  They  are  the: 
from  three  to  four  inches  in  length,  and  more  than  half 
inch  in  diameter,  and,  for  the  most  part,  of  a  green  color'^'* 
slightly  tinged  with  red  on  the  back;  but  many  of 
become  more  or  less  tanned  or  swarthy,  and  are 
found  entirely  brown.  There  are  a  few  very  short 
thinly  scattered  over  tlie  body ;  the  head  and  the  1<^ 
pale  orange-colored;  the  oval  spiracles,  or  breathing-holefu 
on  the  sides,  are  large  and  white,  encircled  with  green ;  on 
each  of  the  rings,  except  the  first,  there  are  six  thorny  knob»- 
or  hard  and  {)ointed  warts  of  a  yellow  color,  covered  widi 
short  black  prickles ;  the  two  uppermost  of  these  warts  on 
the  top  of  tlie  second  and  of  the  third  rings  are  a  quarter  ot 
an  inch  or  more  in  length,  curved  backwards  like  honis,  ami 
are  of  a  dee{)er  yellow  color  tlian  the  rest ;  the  three  triangu- 
lar pieces  on  the  {)osterior  extremity  ot  the  body  are  brown, 
with  yellow  margins,  and  are  covered  with  raised  oranp^ 
coloreii  dots.  The  chrj'salis,  wliich  is  not  contained  in  a 
cocoon,  is  about  two  inches  long,  of  a  dark  chestnut-hruwn 
color,  rough  witli  little  elevated  points,  particularly  on  the 
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nor  extremit3f,  ends  behind  with  a  long  forked  spine, 
I  is  surroanded.  on  each  ring,  with  a  notclied  ridge,  the 

>  tcciti  ot'  which  point  towards  the  tail.     Three  of  tlie 

K>ves  or  incisions  between  the  rings  are  verj'  deep,  thus 

ing  a  great  e^itent  of  motion  to  the  joints,  and  these, 

1  the  notched  ridges,  and  the  long  spine  at  the  end  of 
e  hody,  enable  the ,  chrysalis  to  work  its  way  upwards  in 
e  eanh,  ahove  the  surface  of  wliich  it  pushes  tlie  fore  part 
(  iu  body  jnat  before  the  moth  makes  its  escape. 

thyocampa,  uak  or  forest  caterpillar,  is  a  name  originally 
applied  by  me  to  certain  insects,  found  sometimes  in  great 
numbers  on  oak-trees,  which  then  suffer  very  severely  from 
ilieir  lavages.  Of  tliese  caterpillars  there  are  several  kinds, 
Ponabling  each  other  in  shape,  and  in  tlio  form  and  situation 
irf  the  thorns  with  whicB  they  arc  armed,  but  diHering  in 
wlur,  and  in  the  moths  produced  from  tliem.  Tliey  hve 
lofielheT  in  swarms,  but  do  not  make  webs :  tlit-ir  bodies  are 
crlindrical,  remarkably  hard  and  stiff,  naked  or  not  hairy, 
and  have,  on  each  ring,  about  si:c  short  thorns,  or  sharp 
puinis,  besides  two  on  tlic  top  of  the  second  ring,  which  are 
lung,  slender,  and  thn>adUke,  but  not  flexible,  and  project 
in  the    manner    of    horns.  ^.^^  ,,^ 

The  moet  common  of  these 


I      citerpUlars    (Fig.    198)    i 
^UKuucbnsettE  is  black,  wil 

^bnr  narrow  ochre-yellow  stripes  along  the  back,  and  two 
B^*  each  aide.  It  is  found  in  swarms  of  several  hundreds 
•ogether,  on  the  hmba  of  the  white  and  red  oaks,  during  the 
tOMith  of  August.  The  eggs  from  which  tliey  proceed  are 
W  in  large  clusters  on  the  under  side  of  a  leaf  near  tlie 
*"il  of  a  branch.  The  caterpillars  are  hatched  towards  the 
<wl  nf  July,  but  sometimes  earlier,  and  at  other  times  later. 
,  At  fint  they  eat  only  the  youngest  leaves  at  the  end  of  the 
■nnebes  and  twigs,  and,  as  they  grow  larger  and  stronger, 
i  downwards,  devooiing  every  leaf,  to  the  midrib  and 
-"talk,  from  one  end  of  the  brancli  to  the  other.     They 
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Iiiive  tlieir  regular  timos  for  eating  and  ftw  rest,  and  wl 
they  have  tiiiUhed  tlieir  meals,  they  dnstor  vloedy 
niong  the  twiga  and  brandies.     If  distnrbol,  they  n 
(ore  part  of  their  bodies,  and  shake  their  hoada  to 
their  displeasure.     When  fiilly  grown  th^  measitn  ab 
two  inches  in  lengtli.     Commonly  in  the  aafy  part  flf 
ttimber,  tliey  crawl  down  the  trees  and  go  into  tbe 
to  the  dejith  of  four  or  tive  inches,  where  they  are  daagi 
ri^  \w  to  chryaalids  (Fig.  lifJ).     TiMie  i 

semble  the  chry-salids  of  ilie  i 
I  )r)'ocanipa,  but  are  much  b, 
like  them  tliey  r 
llironj;hont  the  winter,  and  work  their  way  n 
face  in  the  following  summer.     These  c 
be  seen  sticking  half-way  out  of  tBe  ground  11 
ill  the  latter  part  of  June  and  tlie  beginning  1 

wliich     time 


of  tlw 

kind  of  moth,  is  of  au  ochre-yellow  color ;  tlie  winp  art 
faintly  tinged  with  jiurplisli  red,  eaiMxrially  on  ibe  froat  aad 
hind  margins,  and  are  crossed  by  a  narrow  )<uq>h>-bnwfi 
band  behind  tlie  middle ;  the  fan'  wings  bit  «[irinkl«<]  with 
lilaekish  dots,  and  have  a  small  n>und  wliito  «pot  near  tkr 
middle.  Tlie  male  in  much  smaller  than  tlw  ftaDak,  i'>~ 
wings  arc  tliinner,  and  mort;  tingi.-d  with  doll  purple-rcl 
It  expondn  nUiut  uii  inrh  and  tlirw  qnarlen ;  tba  fimiili 
two  inche«  uiuf  11   lialf,  or  more. 

Thr«c  more  ktTid«  of  Dr^-ocamfia  are  (inmd  ii 
setta.  inil  tlii-y  an-  lUI    rare   in   tliis   Stale.      The  I 
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Hkcm  is  tlie  stigma  of  Fabricius,  or  spotbxl-wiiig  Dryocampa. 
't  i>  CFf  a  riKldisli  oclire  or  deep  tawny  yellow  cglor  j  the 
«*ti'  wings  are  tinged  with  purplish  vnA  behind,  are  tliickly 
sprinkled  with  blackish  dol^,  have  a  small  round  white  epot 
*»ear  tho  middle,  and  a  narrow  oblique  purple-red  band  be- 
liiiii] ;  tlie  hind  wings  have  a  narrow  transverse  purple  band, 
wliind  which  the  boi-der  is  sprinkled  wiilj  a  few  black  dota. 
It  expands  from  one  inch  and  three  qtiarters  to  two  inches 
And  three  quarters.  The  caterpillar,  which  I  have  not  seen, 
is  figured  in  Mr  Abbot's  work,*  where  it  is  colored  yellow, 
"^ith  black  thorns  on  its  back.  It  is  said  to  live  on  the  oak, 
ta  swarms,  while  young,  but  these  disperse  as  the  insects 
grow  large. 

The  following  resembles  the  senatorial  Dryocampa ;  but 
it  rather  smaller,  and  is  a  more  delicate  moth.  The  color 
rf  its  body  is  ochre-yellow ;  the  fore  wings  of  tlie  male  art' 
purple-brown,  with  a  large  colorless  transparent  space  on  the 
middle,  near  which  is  a  small  round  wliite  spot,  and  towards 
tfac  liinder  mar^n  a  narrow  oblique  very  feint  dusky  stripe ; 
idle  hind  wings  are  purple-brown,  almost  transparent  in  the 
fuddle,  and  with  a  very  fiiint  transverse  dusky  stripe ;  the 
%ings  of  the  female  are  purplish  red,  blended  with  ochre- 
yellow,  are  almost  transparent  in  the  middle,  and  have  the 
fame  white  spots  and  faint  bands  as  those  of  tlie  male.  It 
expands  from  one  inch  and  three  quarters  to  two  inches  and 
«  quarter,  or  more,  in  some  females.  The  dtstinguistiing 
iiuune,  given  by  Sir  J.  E.  Smitli,f  to  this  moth,  is  pellucida, 
land  we  may  call  it  the  pellucid  or  clear-wing  Dryocampa. 
'I  have  only  once  seen  the  caterpillar,  which  was  found  on 
m  oak  on  the  25tli  of  September.  It  was  about  tlie  size 
irf  that  of  the  senatorial  Dryocampa,  and  resembled  it  in 
levcrything  but  color.  Its  head  was  rust-yellow,  its  body 
pea-green,  shaded  on  the  back  and  sides  with  red,  lon^tudi- 
nally  striped  witli  very  pale  yellowish  green,  and  armed  with 
Uack  thorns. 
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Tlie  last  of  these  insects  is  the  ruhieunda  (Fig.  201)  ( 
Fabricius,  or  rosy  Dryocaropa.  This  delicate  and  very  rai 
moth  is  fonnd  in  Massachusetts  in  July.  Its  fore  wingi 
are  rose-colored,  crossed  b| 
a  broad  pale-yellow  band: 
the  hind  wings  are  pale  yel* 
Irjw,  with  a  short  rosy  bund 
behind  the  middle;  the  bod;f 
is  yellow  ;  the  belly  and 
legs  are  rose-colored.  It 
expands  rather  more  than  one  incli  and  three  quarters.  TIh 
caterpillar  is  unknown!   to  me.* 

All  the  Moth  caterpillars  thus  far  described  in  this  woit 
live  more  or  less  exposed  to  view,  and  de\-our  the  leavw  nf 
plants ;  but  there  are  others  that  are  concealed  from  obserra- 
tion  in  stems  and  roots,  which  they  pierce  in  various  dircf- 
tions,  and  devour  only  the  wood  and  pith  ;  their  habits,  in 
this  respect,  being  exactly  like  those  of  the  ^gerians  amimg 
the  Sphinges.  These  insects  belong  to  a  tamily  of  Boinby 
ces,  by  some  naturalists  called  Zeuzerad^,  and  by  oiks 
Hepialid^,  both  names  derived  from  insects  included  in  the 
same  group.  The  caterpillars  of  the  Zenzerians  are  whiw 
or  reddish  white,  soft  and  naked,  or  slightly  downy,  willi 
brown  homy  heads,  a  spot  on  the  top  of  the  fore  part  of  ll"' 
body  which  is  also  brown  and  hard,  and  sixteen  1^.  Tliey 
make  imperfect  cocoons,  sometimes  of  silk,  and  soraetini* 
of  morsels  of  wood  or  grains  of  earth  fastened  together  ^ 
gummy  silk.     Their  chrysalids,  like  those  of  the  CetaW" 

■  Oiilf  one  more  KorUi  Ainerkui  Diyocamjis  ii  known  til  mt.    Tbii  motb  '^ 
taken  in  North  Cu«linn,  rmd  does  not  rtppeu  to  linve  been  deHribAd. 
cftlled  Dryiean^ta  bicohr,  the  two-colored,  or  gray  add  red.  DrroounpK. 
nppor  eido  of  tlie  Ibre  wingi  and  Iho  under  side  of  the  hind  wing*  in  bni«M 
gny,  sprinkled  with  black  dote,  and  witli  a  Bmall  roaiul  white  ipoC  iie«-**| 
middle,  uid  u  Darrow  ob!i.]ue  dusky  bsod  behind  it  on  thf  fore  v 
llde  of  the  liind  wiogi  and  the  under  aide  of  the  fore  wings,  except  tba  fmnt.    ' 
■ud  hinder  margin  of  the  latter,  are  oriui«ia-red,  and  the  Imdy  it  bniriiiili  ^ — , 
The  male  eipaude  two  inchei  and  B  quarter.    The  female  uid  the  CBlerpIt^''' 
thi*  Inieat  I  bftve  not  seen. 
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^^^Qipians,  are  proyided  with  notched  transverse  ridges  on  the 

^UxgB,  by  means  of  which  they  push  themselves  out  of  their 

l^oles  when  ready  to  be  transformed.     The  moths  differ  a 

good  deal  from  each  other,  althougli  tlie  appearance   and 

^Uts  of  the  caterpillars  are  so  much  alike.     The  antennae 

Ui  some  are  thread-like,  or  made  up  of  nearly  cylindrical 

joints  pat  together  like  a  string  of  beads ;  in  others  they  are 

niore  tapering,  and   doubly  pectinated   or  toothed   on   the 

lUider  side,  at  least  in  the  males ;  and  in  Zeuzera^  a  kind  of 

oxoth  not  hitherto  found  in  this  country,  the  antennae  resem- 

U«  those  of  the  Ceratocampians,  being  half-feathered  in  the 

»ude8,  and  not  feathered  in  the  females.     The  wings  are 

ttfcther  long  and  narrow,  and  are  strengthened  by  very  'nu- 

Uleroas  veins.     The  female  is  provided  with  a  kind  of  tube 

^t  the  end  of  the  body,  that  can  be  drawn  in  and  out,  by 

^eans  of  which  she  thrusts  her  eggs  into  the  chinks  of  the 

bu'k  or  into  the  earth  at  the  roots  of  plants. 

Of  the  root-eaters  there  is  one  kind  which  is  very  injurious 
to  the  hop-vine  in  Europe.      It  is  called  Hepwlvs  humuUj 
the  hop-vine  Hepiolus.     The  caterpillar  is  yellowish  white ; 
the  head,  a  spot  on  the  top  of  the  first  and  second  rings,  and 
the  six  fore  legs  are  shining  brown,  and  it  is  nearly  naked, 
or  has  only  a  few  short  hairs  scattered  over  its  body.     It 
bves  in  the  roots  of  the  hop,  and,  when  about  to  transform, 
Ixiries  itself  in  the  ground,  and  makes  a  long,  cylindrical 
cocoon  or  case,  composed  of  grains  of  earth  held  together 
hy  a  loose  silken  web.     The  chrysalis  has  transverse  rows 
of  little  teeth  on  the  backs  of  the  abdominal  rings,  and  by 
means  of  them  it  finally  works  its  way  out  of  the  cocoon  and 
rises  to  the  siur&ce  of  the  earth ;  this  being  done,  the  includ- 
ed moth  bursts  its  chrysalis  shell,  and  comes  forth  into  the 
open  air.     In  moths  of  this  kind  (genus  Hepiolus)  the  an- 
tennae are  very  short,  slender,  almost  thread-like,  and  not 
feathered  or  pectinated ;  the  tongue  is  wanting  or  invisible ; 
and  the  feelers  are  excessively  small,  and  concealed  in  a  tuft 
of  hairs. 
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Tlie  hop-vine  Hcpiolus  has  not  yet  been  detected  in 
sacliusetts ;  but  we  have  a  nmch  larger  species,  known  bo 
me  only  in  the  moth  state^  which  is  the  reason  of  my  liiiv- 
ing  given  the  foregoing  account  of  the  preparatory  sla^ 
of  a  European  species.  Thb  moth  does  not  appear  to  hate 
been  described.  It  is  named  in  my  Catalogne  of  the  In- 
sects of  Massachusetts,  Hepiolu»  argenteo-maculatiu  (Fig. 
202),  tlie  silver-spotted  Heptolus.     Its  body  and  wings  ue 


rather  long.  It  is  of  an  ashen-gray  color;  the  fore  map 
are  variegated  with  dusky  clouds  and  bands,  and  have  a 
small  triangular  spot  and  a  round  dot  of  a  silvery  white  rolor 
near  their  base ;  the  hind  wings  are  tinged  witli  ochre-yelli'" 
towards  the  tip.  It  expands  two  inches  and  three  qmrtefs. 
A  much  larger  specimen  was  found  by  Professor  Agtssu 
neai-  Lake  Superior.* 

The  locust-tree,  Mobinia  pseudacada,  is  preyed  upon  by 
three  different  kinds  of  wood-eaters  or  borers,  whose  un- 
checked rav^es  seem  to  threaten  tlie  entire  destruction  ann 
extenninatioii  of  this  valuable  tree  within   tiiia  part  of  tlie 
United  States,     One  of  these  borers  is  a  little  reddish  cater- 
pillar, whose  operations  are  confined  to  the  small  branch^* 
and  to  very  young  trees,  in  the  pith  of  which  it  lives ;  an*^ 
by  its  irritation  it  causes  the  twig  to  swell  around  the  pW^ 
attacked.     These  swellings  being  spongj',  and  also  perforalec:^ 

*  Sue  a  fignni  of  it  id  hia  "  Lake  Superior,"  pi.  T,  fig.  9. 
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oy  the  caterpillar,  are  weaker  tlian  the  rest  of  the  stem, 
""iiieh  therefore  easily  breaks  off  at  these  places.  My  at- 
rt?injjts  U)  complete  the  liiatory  of  this  insect  have  not  been 
s'Jcwasftil  hitherto. 

Tiie  second  kind   of  borer  of  the  locust-tree   is   larger 

'liaii  die  foregoing,  Is  a  grub,  and  not  a  caterpillar,  which 

_  finally  turns  to  the  beetle  named  Clytud  jnctag,  the  paint- 

Clytus,  already  described  on  a  preceding  page  of  this 

wk.' 

Tha  third  of  tlie  wood-eaters  to  which  the  locust-tree  is 
^o6od,  thougli  less  common  than  the  others,  and  not  so 
■ttiver»a]ly  destructive  to  the  tree  as  the  painted  Clytus,  is  a 
y  mach  larger  borer,  and  is  occasionally  productive  of  great 
mary,  especially  to  fiilUgrown  and  old  trees,  for  wluch  it 
ppcars  to  have  a  preference.  It  is  a  true  caterpillar  (Fig. 
113),  belon^ng  to  the  trihe  of  moths  under  consideration, 


^^b  reddish  above,  and  white  beneath,  with  the  head  and  top 

^^■f  the  first  ring  brown  and  shelly,  and  there  are  a  few  short 

^^kin  aiising  from  minute  warts  tliinly  scattered  over  tlie 

^^br&ce  of  the  body.     When  liilly  grown,  it  measures  two 

^fwhes  and  a  half,  or  more,  in  length,  and  is  nearly  as  thick 

*«  the  end  of  the  little  finger.     These  caterpillars  bore  the 

tPee  in  various  directions,  but  for  the  most  part  obliquely 

ojiwurds  and  downwards  tlirouf^h  the  solid  wood,  enlarging 

I  holes  as   they   increase   in   size,  and   continuing  tliem 

iMugb  the  bark  to  the  outside  of  the  trunk.     Before  trana- 

Tning.  they  line  these  passages  with  a  web  of  silk,  and, 

Btiring  to  some  distance  from  tlie  orifice,  they  spin  around 

■  bodies  a  closer  web,  or   cocoon,   within   which    tJiey 

e  the  clirysalis  form.     The  chrysalis  (Fig.  204)  meas- 
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ures  one  inch  and  a  half  or  two  inches  in  length,  is  a 
amber  color,  chan^ng  to  bnn 
on  the  fore  part  of  the  bodj 
and  on  the  upper  side  of  eac 
abdominal  ring  are  two  tmi;y 
Terse  rows  of  tooth-like  projec- 
tions. By  the  help  of  these,  the  insect,  when  ready  for  its 
last  transtbnnation,  works  its  way  to  the  mouth  of  its  bor- 
row, where  it  remiuns  while  the  chrysalis  skin  is  rent,  apoa 
which  it  comes  forth  on  the  trunk  of  the  tree  a  win^'td 
moth.  In  this  its  perfected  state,  it  is  of  a  gray  color;  iht 
fore  wings  are  thickly  covered  with  dusky  netted  Unes  and 
irregular  spots,  the  hind  wings  are  more  uniformly  dusky, 
and  tlie  shoulder-covers  are  edged  wJtli  black  on  tlie  inside. 
It  expands  about  three  inches.  The  male,  which  is  muci; 
smaller,  and  has  been  mistaken  for  another  species,  is  mucl: 
darker  than  the  female,  from  wliich  it  differs  also  in  havioi 
a  large  ochre-yellow  spot  on  the  hind  wings,  contiguooj  K 
tlieir  posterior  margin.  Professor  Peck,  who  first  vasi* 
public  the  history  of  this  insect,*  named  it  Ootnu  Bdmws 
the  Cossus  of  the  locust-tree,  scientifically  called  Riim'i 
It  is  supposed  by  Professor  Peck  to  remain  three  years  il 
the  caterpillar  state.  The  moth  comes  forth  about  the  mid 
die  of  July.  The  same  insect,  or  one  not  to  he  distin 
guished  from  it  while  a  caterpillar,  perforates  the  tnmka  o 
the  red  oak.  Mr.  Newman  f  has  recently  ^ven  lie  nam 
of  Xyleiitea,  the  carpenter,  to  the  genus  including  thb  inaecl 
instead  of  Goeaua^  which  it  formerly  bore,  because  the  lattei 
being  the  name  of  a  species,  ought  not  to  have  been  applis 
to  a  genus.  The  European  carpenter-moth,  called  Bomiy 
CosgwsX  by  Linnaeus,  will  now  be  the  Xyleutea  Coant* 
and  our  indigenous  species  wOl   be  the  Xyletdeg  JMnm^ 


•  Sen  "  Miissncfaiuetti  Agrioultural  Bepoiitarf  aod  Jounul,"  Vol.  V,^^ 

1   Sre  "  Eiilomologicnl  Mngazinp."  Vol.   V..  p.  139. 
]  SubBeqnontljr  named  CbiMt  Sgniptrda  by  F&briclus. 
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ITig.  205),  or  locust-tree  carpenter-moth.  The  motlu  of 
Aia  genus  have  thick  and  robust  bodies,  broad  and  thickly- 
▼rined  wings,  two  very  distinct  feelers,  and  antenna,  which 


ished  on  the  under  side,  in  both  se:ces,  with  a  double 
teetli,  rather  longer  in  the  male  than  in  the 
-  Their  tongue  is  invisible.     They  give  out  a  strong 
!  peculiar  smell,  whence  they  are  sometimes  called  goat- 
moths  by   English  writers. 

Some  caterpillars,  which  eat  the  leaves  of  plants,  live  in 
cases  or  long  oval  cocoons,  open  at  both  ends,  and  large 
enough  for  the  insects  to  turn  around  within  them,  so  as  to 
go  oat  of  either  end.  They  do  not  entirely  leave  these  cases, 
even  when  moving  from  place  to  place,  but  chng  to  them  on 
tbe  inside  with  the  legs  of  the  hinder  part  of  their  bodies, 
while  llieir  heads  and  lore  legs  are  thrust  out.  Thus  in 
moving  they  creep  with  their  six  fore  legs  only,  and  drag 
along  their  cases  after  them  as  they  go.  Tliese  cases  are 
made  of  silk  within,  and  are  covered  on  the  outside  with 
leaves,  bits  of  straw,  or  little  sticks.  The  caterpillars  are 
nearly  cylindrical,  generally  soft  and  whitish,  except  the 
head  and  upper  part  of  the  first  tliree  rings,  which  are  brown 
and  hard ;  they  have  sixteen  legs  ;  the  first  three  pairs  are 
long,  strong,  and  armed  with  stout  claws  ;  the  oUiers  axe 
veiy  short,  consisting  merely  of  slight  wart-Hke  elevations 
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provided  with  ntunerous  minute  dingmg  hoofa.    When 
are  about  to  change  their  forms,  thdr  cases  serve  them  n 
stead  of  cocoons;  they  fiisten  them  bj  silken  threads  v^    to 
the  plant  on  which  they  live,  stop  up  the  holes  in  them, 
then  throw  off  their  caterpillar-skins.     The  chiysalids 

remarkably  blunt  at  the  hinder  extremity,  and  are  provide ^^ 

with  transverse  rows  of  minute  teeth  on  the  back  of  the 
dominal  rings.     The  moths,  of  which  there  are  several 
produced  by  these  case-bearing  caterpillars,  differ  very  mi 
fix)m  each  otlier ;  but,  as  they  all  agree  in  their  haUts  an 
general  appearance  while  in  the  caterpillar  form,  they 
brought  together  in  one  fiunily  called  Pstchadjb,  the 
chians,  from  Piyche^  a  genus  belonging  to  it     The 
give  these  insects  a  more  characteristic  mune,  that  of 
trdger^  that  is,  sack-bearers,  and  Hiibner  called  them  Ct 
flhorcB^  or  basket-carriers,  because  the  cases  of  scmie  of 
are  made   of  little  sticks  somewhat  like  a  wicker 
The  cases  of  the  insects  belonging  to  tlie  European 
Piyche  are  covered  with  small  leaves,  bits  of  grass  or 
sticks,  placed   lengthwise  on  them.     The  chrysalis  of 
male  Psyche  pushes  itself  half-way  out  of  the  case  w 
about  to  set  free  the  moth;  the  female,  on  the  contraryi 
never  leaves  its  cocoon,  is  not  provided  with  wings, 
its   antennffi   and   legs  are  very  short     The  male 
resembles  somewhat  the  same  sex  of  Orgyia^  having 
broad  wings,  and  antennsB  that  are  doubly  feathered  on  the- 
under  side ;  it  lias  also  a  bristle  and  hook  to  hold  the  wingi 
together.     The  cases  of  Oiketieus^jf  another  and  moch  larger 
kind  of  sack-bearer,  inhabiting  the  West  Indies  and  Soodi 
America,  are  covered  with  pieces  of  leaves  and  of  stidci 
arranged  either  longitudinally  or  transversdy.     Tlie  caaes 
of  some  of  tlie  females  measure  four  or  five  inches  in  lengdi. 
Some  which  I  received  from  Cuba  were  covered  with  little 

*  See  (jerm&r'A  "  Mugazin  der  Entomologie/'  VoL  I.  p.  19. 
t  This  name  ought  to  l>e  (Ecetiau.     See  Mr.  GaUdiiig*t  dateriptloa  oT  tke 
iufoct  iu  the  "  TnuiMustioiu  of  the  Uniueau  Society/*  Vol.  XV. 
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l^itB  of  sticks,  about  a  quarter  of  an  inch   long,  arranged 
•transversely,  and  the  cases  were  hting  by  a  thick  silken  loop 
oT"  ring  to  a  twig;  the  lower  end  of  these  coses  was  filled 
■wrilli  a  large  quantity  of  loose  and  very  soft  brownish  floss- 
silk,  which  completely  closed  the  orifice  within.     The  male 
OSuticug  resembles  a  Zeuzera  in  the  form  and  great  lengtli 
uf  its  body,  in  the  shape  of  its  wings,  and  in  its  antenna, 
pSnd  in  both  the  latter  it  resembles  also  the  same  ses  of  a 
,  particularly  in  its  antennie,  which  are  feathered 
n  both  sides  on  the  lower  part  of  the  stalk,  and  are  bare  at 
!  other  end.     The  female  has  neither  wings,  antennie,  nor 
s,  and  is  sdd  to  remain  always  within  its  cocoon.     Some 
■8  ago,  a  case  or  cocoon  of  an  Oiketiciis,  which  was  found 
DC  Long  Island,  was  presented  to  me.     It  was  smaller  than 
the  West  Indian  specimens,  measuring  only  an  inch  and  a 
'»»Jf  witliout  its  loop,  and  was  covered  with  a  few  little  sticks 
longitudinally  arranged.     It  contained  a  female   clurysalis, 
*illi  the  remains  of  tlie  caterpillar.     In  Philadelplua  and  the 
*Tiinity,  cases  of  a  similar  kind  are  very  common  on  many 
*rf  the  treea,  particularly  on  the  arbor-vita?,  larch,  and  hem- 
•flck,  which  are  oflen  very  much  injured  by  the  insects  in- 
a»biting  them.     These  are  there  popularly  called  drop-worms 
Add  baaket-vrorma. 

We  have  in  Massachusetts  another  sack-bearer,  which 
''oes  not  appear  to  have  been  described,  and  dilfers  so  much 
■Wh  from  Pgj/cke  and  Oiketicus,  when  arrived  at  maturity, 
•»  to  induce  me  to  ^ve  it  another  generical  name.  I  there- 
"TC call  it  Perophora  Mehhuiinirii*  Melsheimer's  sack-bearer 
(I^bue  VI.  Fig.  5),  A  case  of  this  insect,  containing  a 
'"'iiig  eat«rpillar,  was  brought  to  me  towards  the  end  of 
by  a  student  of  Harvard  College,  Mr.  H.  O. 
I  found  it  on  an  oak-tree  in  Cambridge.  This 
B  (I'laie  VI.  Fig.  4)  was  nearly  an  inch  and  a  half  long, 

UMd  in  boDor  of  Dr.  F.  E.  Melnheiroer  (the  wn  of  the  Rer.  F.  V.  Meliliei- 
W  tUhM  of  Amcrii^ui  Knlnmnlogy,  «■  be  baa  heen  cbUimI],  from  wbmn  1 
u  of  tbit  infoot,  and  lU  curiam  due. 
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and  about  half  an  inch  in  diameter.  It  was  not  regularly 
oval,  but  somewhat  flattened  on  its  lower  side.  It  consisted 
externally  of  two  oblong  oval  pieces  of  a  leaf,  fastened  to- 
gether in  the  neatest  manner  by  their  edges,  but  the  seaim 
made  a  little  ridge  on  each  side  of  the  case  ;  this  had  become 
dry  and  faded,  and  was  lined  within  with  a  thick  and  toogii 
layer  of  brownish  silk,  in  which  there  was  lefl,  at  each  end, 
a  circular  opening  just  big  enough  for  the  caterpillar  to  pa« 

through.     The  caterpillar  (Fig.  206)  wai 
"^  ^^  cylindrical,   about  as   thick   as   a  commoo 

pipe-stem,  of  a  light  reddish-brown  color 
with  a  paler  line  along  the  back;  it  wai 
rough  with  little  elevated  points ;  its  head 
and  the  top  of  the  first  ring  were  Uack, 
hard,  and  rough  also.  The  head  was  provided  with  a  pair 
of  jointed  feelers,  which  the  insect  extended  and  drew  in  it 
pleasure,  and  which,  when  they  were  out,  were  kept  in  con- 
tinual motion.  On  each  side  of  the  middle  of  the  bead, 
there  was  a  black  and  flexible  kind  of  antenna,  very  slender 
where  it  joined  the  head,  and  broader  towards  the  end,  like 
the  handle  of  a  spoon.  The  fu^t  three  pairs  of  legs  were 
equal  in  length,  and  armed  vrith  stout  homy  claws.  The 
other  legs,  if  such  they  could  be  called,  were  ten  in  number, 
and  so  short  that  only  the  oval  soles  of  the  feet  were  visi- 
ble, and  these  were  surrounded  by  numerous  minute  hooks. 
The  tail  end  of  the  bodv  was  as  blunt  as  if  it  had  been  cut 
off  with  a  knife ;  it  sloped  a  little  backwards,  and  consisted 
of  a  circular  homy  plate,  of  a  dark  gray  color,  which,  when 
tlic  caterpillar  retired  within  its  case,  exactly  shut  up  one  of 
the  holes  in  it.  This  caterpillar  cat  the  leaves  of  the  oak, 
and  fed  mostly  by  night ;  while  eating,  it  came  lial^way,  or 
more,  out  of  its  cocoon  ;  and  in  moving  laid  hold  of  the  leaf 
with  its  fore  legs,  and  then  shortened  its  body  suddenly*  su 
as  to  bring  its  cocoon  af^er  it  with  a  jerk  ;  and,  in  this  way, 
it  went  by  jerks  from  place  to  place.  When  it  had  done 
eating,  it  moored  its  case  to  a  leaf  by  a  few  silken  threads 
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fiistened  to  one,  and  sometimes  to  both  ends;  and  before 
moving  again,  it  came  out  and  bit  off  tliese  threads  close  to 
the  case.     It  could  turn  round  easily  within  its  case,  and  go 
oat  of  either  end,  as  occasion  required.     So  tenaciously  did 
it  cling  to  the  inside  of  its  case  with  the  little  hooks  of  its 
hmder  feet,  that  all  attempts  to  make  it  come  wholly  out, 
except  by  a  force  which  would  have  been  fatal  to  tlie  insect, 
were  without  effect.     This  kind  of  caterpillar  prepares  for 
transformation  by  listening  both  ends   of  its   cocoon  to  a 
branch,  and  then  stops  up  each  of  the  holes  in  it  with  a  Uttle 
circular  silken  lid,  exactly  fitting  the  orifice,  and  made  about 
the  thickness  of  common  brown  paper.     There  is  no  great 
difference  in  the  size  or  form  of  the  chrysalids  which  produce 
the  male  and  female  motlis ;  they  are  about  three  quarters 
of  an  inch  in  length ;  on  both  of  them  the  sheaths  for  the 
wings,  antennae,  and  legg  are  alike,  and  are  as  plainly  to  be 
seen   as   on   the  chrysalids   of  other  winged   moths.     The 
chrysalis  tapers  very  little,  and  does  not  end  with  a  point, 
but  is  blunt  behind ;  and  on  the  edge  of  each  of  the  rings 
rf  the  back,  there  is  a  transverse  row  of  little  pointed  teeth 
which  shut  into  corresponding  notches  in  the  ring  immedi- 
ately behind  them.     These  teeth  are  evidently  designed  to 
enable  the  chrysalis  to  move  towards  the  mouth  of  its  case, 
and  to  hold  with,  when  it  is  engaged  in  forcing  off  the  lid 
in  order  to  allow  of  the  escape  of  the  moth.     I  do  not  know 
at  what  time  the  moths  come  out  in  Massachusetts  ;  they 
have  been  taken  in  July  in  Virginia;     Both  sexes  leave  their 
cocoons  when  arrived  at  maturity,  and  both  are  provided 
with  wings.     Their  feelers  are  of  moderate  size,  cylindrical, 
blunt-pointed,  and  thickly  covered  with  scales.     The  tongue 
is  not  visible.     Their  antennae  are  curved,  and  are  recurved 
or  bent  upwards  at  the  point;  the  stalk  is  feathered,  in  a 
double  row,  on  the  under  side,  very  widely  in  the  males,  for 
more  than  half  its  length,  and  beyond  the  middle  the  feath- 
ery firinge  is  suddenly  narrowed,  and  tapers  thence  to  the 
tip ;  in  the  females  (Plate  VI.  Fig.  5)  the  antennae  are  also 

53 


418  LEPIDOPTEBA. 

doubly  feathered,  but  the  finnge  is  narrower  throughoiit 

in  the  oUier  sex.     The  body  and  the  wings  almost  ezaicr^^J 

resemble  those  of  the  foreign  silk-worm  moth  in  shape ; 

the  fore  wings  are  rather  more  pointed  and  hooked  at  the 

There  are  no  bristles  and  hooks  to  hold  together  the 

which,  when  at  rest,  cover  the  sides  like  a  sloping  roof, 

tlie  front  edge  of  the  hind  wings  does  not  project  beyond 

of  the  fore  wings.     These  moths  are  of  a  reddish-grmy  cdc^  *' 

finely  sprinkled  all  over  with  minute  black  dots;  the 

terior  margin  of  the  hind  wings  above,  and  the  wider 

of  the  fore  wings,  especially  behind  tlie  tip,  are  tinged  wir  ^Kitli 

tawny  red ;  tiiere  is  a  small  black  dot  near  the  middle  "^  ^ 

the  fore  wings  ;  and  both  the  fore  and  hind  wings  are  crossc^^"*^ 

by  a  narrow  blackish  band,  beginning  with  an  angle  on 

front  edge  of  the  former,  and  passing  obliquely 

to  the  inner  edge  of  .tlie  hind  wings.     They  expand 

one  inch  and  three  eightlis  to  two  inches,  or  a  little  more. 

The  last  family  of  the  Bombyces  remaining  to  be  notic 
may  be  called  Notodontians  (Notodontadje).     Many  of 
cateqjillars  belonging  to  it  have  hunched  backs,  or  tooth-lil 
prominences  on  the  back  ;  and  hence  the  origin  of  the 
of  this  family,  which  comes  from  a  word  signifying  toodiecX- 
back.     Most  of  these  caterpillars  are  entirely  naked ;  somcr 
of  them  are  downy  or  slightly  liairy,  but  the  hairs  genendir 
grow  immediately  from  tiie  skin,  and  not  in  spreading  dus- 
ters from  little  warts  on  tlic  rings.     They  have  sixteen  legs ; 
some  raise  the  last  pair  when  at  rest,  and  some  keep  these 
always  elevated  and  do  not  use  them  in  creeping,  in  which 
case  these  terminal  legs  arc  lengthened,  and  form  a  forked 
appendage  or  tail  to  the  hinder  part  of  the  body.     Hence 
such  cateq)illars  are  oi^en  described  as  having  only  fourteen 
legs,  although  the  wanting  members  really  exist  in  a  modified 
form.     Moreover,  the  cateq>illars  of  some  of  the  Notodon- 
tians seem  to  be  without  legs,  and  even  on  close  examination 
only  the  soles  of  the  feet  can  be  i>erceived.     The  Notodon- 
tians are  found  chiefly  on  trees  and  shrubs,  the  leaves  of 
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^hich  they  eat.  When  about  to  be  transformed,  the  most 
<>f  them  enclose  themselves  in  cocoons,  which  are  often  very 
haii  and  thick,  made  either  of  silk,  or  of  silk  mixed  with 
Pigments  of  wood  and  bark  ;  some  make  tliin,  semi-trans- 
parent, and  filmy  cocoons  under  a  covering  of  leaves ;  some 
xnerely  cover  themselves  with  grains  of  earth,  held  together 
hj  silken  threads ;  and  a  very  few  go  into  the  ground  to 
transform,  vrithout  making  cocoons.  The  chrysalids  taper 
Iwhind,  and  are  not  provided  with  transverse  notched  ridges 
%m  the  back.  The  moths  close  their  wings  over  the  sides 
of  the  body  like  a  sloping  roof,  when  at  rest ;  but  the  front 
edges  of  the  hind  wings  never  extend  beyond  those  of  the 
ibre  wings,  and  the  bristles  and  hooks  for  holding  the  wings 
together  are  never  wanting.  The  antennae  are  rather  long ; 
those  of  the  males  are  generally  doubly  feathered  on  the 
under  side ;  but  the  feathery  fringe  is  often  very  narrow 
towards  the  tips,  and  in  the  females  is  always  narrower 
than  in  the  other  sex ;  in  a  few  of  both  sexes  the  antennas 
are  not  feathered  at  all.  The  feelers  and  tongue,  though 
short,  are  generally  visible.  The  body  is  rather  long,  and 
not  very  thick.  In  what  follows,  a  few  only  of  the  most 
remarkable  species  will  be  described. 

Among  the  many  odd-shaped  caterpillars  belonging  to 
this  fiunily,  not  the  least  remarkable  are  those  which  are 
called  LiMAOODES,  that  is,  slug-like,  on  account  of  their 
seeming  want  of  feet,  their  very  slow  gliding  motions,  and 
the  slug-like  form  of  some  of  them.  In  these  caterpillars 
the  body  is  very  short  and  tliick,  and  approaches  more  or 
less  to  an  oval  form ;  it  is  naked,  or,  in  some  kinds,  covered 
only  with  short  down  ;  the  head  is  small,  and  can  be  drawn 
in  and  concealed  under  the  first  ring ;  the  six  fore  legs  are 
ako  small  and  retractile ;  and  the  other  legs  consist  only 
cft  little  fleshy  elevations,  without  claws  or  hooks.  The 
under  side  of  the  body  is  smeared  witli  a  sticky  fluid,  wliich 
seems  designed  to  render  their  footing  more  secure,  and 
leaves  a  slimy  track  wherever  the  insects  go.     Their  co- 
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coons  are  very  smaU,  almost  round,  tough,  and  paichmer  vX- 
like,  and  are  fastened  to  the  twigs  of  the  plants  on  wlaa^ 
the  insects  live.     The  moths  of  some,  if  not  of  all,  of      ^ 
Limacodes  make  their  escape  by  pushing  off  one  end  of        ^ 
cocoon,  which  separates  like  a  little  circular  lid. 

The  most  common  of  these  slug-caterpillars,  in 
chusetts,  live  on  walnut-trees.  They  come  to  their 
size  in  September  and  October,  and  then  measure  five  eigfar"  -^ 
of  an  inch  in  length,  and  rather  more  than  three  eigh^^  ~ 
across  the  middle.  The  body  is  thick,  and  its  outline  ni 
diamond-shaped  ;  the  back  is  a  little  hollowed,  and  the 
die  of  each  side  rises  to  an  obtuse  angle ;  it  is  of  a 
color,  vrith  the  elevated  edges  brown.  The  boat-like 
of  this  caterpillar  induced  me  to  name  it  lAmaeodu 
the  skiff  Limacodes,  in  my  ^^  Catalogue  of  the  Insects  ^ 
Massachusetts."  My  specimens  generally  died  after 
had  made  their  cocoons,  and  consequently  the  moth  it 
known  to  me. 

The  moth  of  a  lAmacades^  called  OippuM  *  (Fig.  207)  brt 

Sir  J.  E.  Smith,  is  sometimes  fbimcS 
in  Massachusetts,  from  the  middle  of 

^^lj^^0^     ^^b  ^11  ^h®  lO^h  of  August.     It  is 

^KH^HKfl^      of  a  reddish-brown  cdor ;  on  each  of 

MnB^^         the  fore  wings  there  is  a  small  dark 

brown  dot  near  the  middle,  and  a  broad 
wavy  green  band  beginning  at  the  base,  and  bending  round 
till  it  touches  the  front  margin  near  the  tip ;  behind  a  deep 
notch  of  this  band,  near  the  base  of  the  wing,  there  is  a 
triangular  tawny  spot,  and  another  smaller  one  near  the 
tip.  The  green  band  is  sometimes  broken  into  three  tri- 
angular green  siK)ts,  the  middle  one  of  which  is  wanting 
in  some  specimens.  One  |ialf  of  the  stalk  of  the  antennc 
of  the  male  is  doubly  feathered  beneatli ;  the  remainder  to 


*  Pn)bul>ly  not  tlie  true  Gpfms  of  Fabrictut,  which  it  fooiid  in 
There  i#  a  figure  of  our  specie*  in  CfU^rin*ii  **  Iconographie  da  B4^giM  AabaadJ" 
where  it  in  named  LimacoJrs  DtlfJunii^  but  for  what  raaaoo  I  know  not.  for  il 

iloe«  not  live  on  the  Ihlfihimium  <ir  l.irkH|iur. 
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Ae  tip  is  bare.  The  uitenaie  of  the  female  are  thread-like 
*Qd  Dot  firinged.  The  wings  expand  from  one  inch  to  one 
■Oeh  ind  one  eighth.  The  caterpillar  figured  by  Mr.  Abbot* 
*•  oblong  oval,  striped  with  purple  and  yellow,  with  twelve 
fleshy  boms,  of  an  orange  color,  on  the  sides  of  its  back, 
Oamely,  six  on  the  fore  part,  two  on  the  middle,  and  four 
Cka  die  hind  part  of  the  body.  Mr.  Abbot  says  that  it  cats 
*Jie  leaves  of  the  dogwood  ( Cormu  Florida),  oak,  and  of 
o4ber  trees  ;  that  it  makes  its  cocoon  in  September,  and 
tiiat  the  moth  comes  out  in  July. 

A  still  more  extraordinary  slog-caterpillar   (Fig.   208), 
luring  a  veiy  remote  resemblance  to  the  last,  ^^ 

lias  been  found  here  on  forestrtrees,  and  oc- 
casionally in  considerable  numbers  on  cherry- 
trees  and  apple-trees,  from  July  to  Septem- 
ler.  It  is  of  a  dark  brown  color,  and  is  covered  with  a 
short  velvet-like  down ;  its  body  is  almost  oblong  square, 
bat  the  sides  of  the  rings  extend  horizontally  in  the  form 
of  flattened  teeth  ;  three  of  these  teeth  on  each  side,  that 
is,  <Hie  on  the  fore  part,  the  middle,  and  the  hind  part  of 
the  body,  are  much  longer  than  the  others,  and  are  curved 
backwards  at  the  end.  When  fully  grown,  the  caterpillar 
measnres  nearly  an  inch  in  length.  It  does  not  bear  con- 
finement well,  and  oflen  dies  before  completing  its  trans- 
fetinations.  Dr.  Melsheimer,  to  whom  I  am  indebted  for 
ooe  of  the  moths,  informs  me  that  the  caterpillar  eats  the 
leaves  of  the  wild  cherry,  as  well  as  those  of  the  white  and 
red  oak,  that  it  makes  its  cocoon  (Fig. 
209)  about  the  middle  of  September, 
changes  to  a  chrysalis  the  following  April, 
and  that  the  moth  appears  in  about  eight 
weeks  afterwards.  The  name  given  to 
tlus  insect  by  Sir  J.  E.  Smith  f  is  piihe- 
eium,  the  meaning  of  which  is  a  shriv- 
elled and  monk^-&ced  old  woman,  bestowed  upon  it  prob- 
•  InKcU  or  GtoTgia,  p.  14C,  pi.  T3.  I  MA.,  p.  14T,  |iL  T4. 
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ably  on  account  of  the  shrivelled  appearance  and  dark  color 
of  the  caterpillar.  In  its  winged  state,  lAmaeode^  pUkedum, 
or  the  hag-moth,  as  it  may  be  called,  is  of  a  dusky  brown 
color ;  its  fore  wings  are  variegated  with  light  yellowish 
brown,  and  with  a  narrow  curved  and  wavy  band,  of  the 
same  light  color,  edged  externally  with  dark  brown  nctf 
the  outer  margin,  and  a  light  brown  spot  near  the  middk; 
the  fringes  of  all  the  wings  are  spotted  with  light  brown ; 
the  legs  are  covered  with  long  hairs  ;  the  antennae,  in 
both  sexes,  are  slender,  almost  thread-like,  and  not  fettb- 
ered.  It  expands  from  nearly  one  inch  to  one  inch  and  i 
quarter. 

There  is  a  kind  of  caterpillar,  found  in  July  and  Angoit 
on  the  balsam  poplar,  and  sometimes  on  other  poplars  wdA 
willows,  whose  form,  posture,  and  motions  are  so  odd  tf 
at  once  to  arrest  attention.     Its  body  is  naked,  short,  uA 
thick,  tapers  behind,  and  en.ds  with  a  forked  kind  of  tiiL 
which  is  held  upwards  at  an  obtuse  angle  with  the  rest  of 
the  body.     This  forked  tail,  which  takes  the  place  of  the 
hindmost  pair  of  legs,   the  others  being  only  fourteen  in 
number,  is  not  used  with  the  latter  in  creeping,  and  consifts 
of  two  movable  hollow  tubes,  within  each  of  which  is  coo- 
cealed  a  long  orange-colored  tliread,  that  the  insect  can  posh 
out  and  draw  in  at  pleasure.     The  feet  are  short  and  small ; 
the  head  is  small,  of  a  purple  color,  and  can  be  drawn 
under  the  front  part  of  the  first  ring;  the  body  is  greeiu 
with  a  triangular  purple  spot  on  the  top  of  the  fore  part, 
and  a  large  diamond-shaped  patch,  of  the  same  color,  cof- 
ering  the  back  and  middle  of  tlie  sides  like  a  mantle,  and 
prolonged  beliind  to  the  tail.     When  young,  these  caterpil- 
lars have,  on  the  top  of  the  first  ring,  two  little  prickly 
warts,  whicli  disappear  afler  one  or  two  clianges  of  the  akin. 
\\Ticn  teased  by  l)eing  touched,  or  irritated  by  flies,  the  cat- 
er|>illar  runs  out  the  threads  from  its  forked  tail,  which  it 
jerks  forwanls  so  as  to  lasli  the  sides  of  its  body  and  whip 
off  the  intruder.     When  fully  grown,  it  measures  sooK^times 
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in  inch  and  a  half  in  length,  without  including  the  terminal 
iwi.     Caterpillars  of  this  kind  are  called  Cerura^  horned- 
tail,  by  some,  and  Dieranura^  forked-tail,  by  other  natural- 
ists.    Elarly  in  August  the  one  above  described  makes  a 
tough  cocoon  of  bits  of  wood  and  bark  glued  together  with 
a  sticky  matter,  and  &stened  to  the  side  of  a  branch,  the 
lower  side  being  flat  and  the  upper  convex.     The  last  trans- 
fennation  occurs  about  the  middle  of  June,  when,  after  the 
end  of  the  cocoon  has  been  softened  by  a  liquid  thrown  out 
ly  the  insect  within,  the  moth  forces  its  way  through.     This 
insect  has  been  figured  in  Mr.  Abbot's  work,*  where  it  is 
called  furcvda^  a  name,  however,  which  belongs  to  an  Euro- 
pean insect.      It  is  also  represented  in    Gudrin's  "Icono- 
gnq[Ue,"  and  in  Griffith's  translation  of  Cuvier's  "  Animal 
Kingdom  "  ;  and  I  have  adopted  the  specific  name  given  to 
it  bv  Dr.  Boisduval  in  these  works.     Cerura  barealis.  the 
northern  Cerura,  or  fork-tail  moth,  like  others  of  the  genus, 
Itts  the  antennaB  feathered  in  both  sexes,  but  narrow,  and 
lapering  and  bent  upwards  at  the  point ;  the  legs,  especially 
the  first  pair,  which  are  stretched  out  before  the  body  when 
«t  rest,  are,  like  those  of  our  native  Limacodes,  very  hairy  ; 
ttid  the  wings  are  thin  and  almost  transparent.    The  ground- 
color of  our  moth   is  a  dirty  white ;   the  fore   wings   are 
crossed  by  two  broad  blackish  bands,  tlie  outer  one  of  which 
•  traversed  and  interrupted  by  an  irregular  wavy  whitish 
fine ;  the  hmder  margins  of  all  the  wings  are  dotted  with 
Uack,  and  there  are  several  black  dots  at  the  base,  and  a 
•Uigle  one  near  the  middle  of  the  fore  wings  ;  the  top  of 
^be  thorax  is  blackish,  and  the  collar  is  edged  with  black. 
t»i  some  individuals  the  dusky  bands  of  the  fore  wings  are 
*dged  or  dotted  with  tawny  yellow ;  in  others,  these  wings 
^*^  dusky,  and  the  bands  are  indistinct.     They  expand  from 
^■Je  inch  and  three  eighths  to  one  inch  and  three  quarters. 

The  following  insects,  for  the  sake  of  convenience,  may 
^^  mcluded  in  the  old  genus  Notodonta.     The  first  of  them 

*  Insects  of  Georgia,  p.  141,  pL  71. 
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is  found  in  August  and  September  on  plum  and  apple  trees, 
and,  according  to  Mr.   Abbot,*   on   the  red-berried  aider, 
Prinos  verticillatus.     The  top  of  the  fourth  ring  of  thb  cat- 
erpillar rises  in  the  form  of  a  long  horn,  sloping  forwards 
a  little ;  the  tail,  with  the  hindmost  feet,  which  are  rather 
longer  than  the  others,  is  always  raised  when  the  insect  is 
at  rest,  but  it  generally  uses  these  legs  in  walking  ;  its  bead 
is  large,  and  of  a  brown  color ;  the  sides  of  the  second  and 
third  rings  are  green  ;  the  rest  of  the  body  is  brown,  >*ari- 
egatcd  with  white  on  the  back,  and  on  it  there  are  a  venr 
few  short  hairs,  hardly  visible  to  the  naked  eye.     When 
fully  grown,  it  measures  an  inch  or  more  in  lengtli.    Though 
mostly  solitary  in  their  habits,  sometimes  three  or  four  rf 
tliese  caterpillars  are  found  near  togetlier,  and  eating  the 
leaves  of  the  same  twig.     Towards  the  end  of  September 
they  descend  from  the  trees,  and  make  their  cocoons,  which 
are  thin  and  almost  transparent,  resembling  parchment  in 
texture,  and  are  covered  generally  with  bits  of  leaves  on  the 
outside.      The  caterpillars  remain  in  their  cocoons  a  long 
time  before  changing  to  chrysalids,  and  the  moth  does  not 
come  out  till  the  following  summer.      There  are  profaablr 
two  broods  in  the  course  of  one  season,  for  I  have  taken 
the  moths  early  in  August.     In  Greorgia  the  caterpillar  made 
its  cocoon  on  the  30th  of  May,  and  was  transformed  to  a 
moith  fourtei^n  days  afterwards.     This  moth  is  the  NotodmU 
tinicomiSy  or  unicorn  moth,  so  called  from  the  horn  on  the 
back  of  the  caterpillar.     The  fore  wings  are  light  brown, 
variegated  with   patches  of  greenish  white  and  with  wary 
dark  l)rown  lines,  two  of  which  enclose  a  small  whitish  space 
near  the  shoulders  ;  there  is  a  short  blackish  mark  near  the 
middle  ;   tlie   tip   and  the  outer  hind   margin   arc   whitish, 
tinged  with  red  in  the  males  ;  and  near  the  outer  hind  angle 
there  are  one  small  white  and  two  black  dashes ;  the  hind 
wings  of  the  male  are  dirty  white,  with  a  dusky  spot  on 
the  inner  hind  angle  ;   those  of  the  female  arc  sometimes 

*  Insects  of  Georgim,  p.  171,  pi.  86. 
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entirely  dusky;  the  body  is  brownish,  and  there  are  two 
narrow  black  bands  across  the  fore  part  of  the  thorax.  The 
wings  expand  from  one  inch  and  a  quarter  to  one  inch  and 
a  half,  or  nearly. 

Our  firuit-trees  seem  to  be  peculiarly  subject  to  the  ravages 
of  insects,  probably  because  the  native  trees  of  the  forest, 
which  originally  yielded  the  insects  an  abundance  of  food, 
luiTe  been  destroyed  to  a  great  extent,  and  their  places 
supplied  only  partially  by  orchards,  gardens,  and  nurseries. 
Ifomerous  as  .are  the  kinds  of  caterpillars  now  found  on 
cultivated  trees,  some  are  far  more  abundant  than  others, 
and  therefore  more  often  fall  under  our  observation,  and 
come  to  be  better  known.  Such,  for  instance,  are  certain 
gregarious  caterpillars  that  swarm  on  the  apple,  cherry,  and 
plum  trees  towards  the  end  of  summer,  stripping  whole 
faranches  of  their  leaves,  and  not  unfrequently  despoiling 
our  rose-bushes  and  thorn  hedges  also.  These  caterpillars 
are  of  two  kinds,  very  different  in  appearance,  but  alike  in 
habits  and  destructive  propensities.  The  first  of  these  may 
be  called  the  red-humped  (Fig.  210),  p.    ^^ 

a  name  that  will  probably  bring  these  .iA±^^  w 

insects  to  the  remembrance  of  those      ^MjHBHBMl^ 
persons    who    have    ever    observed 

them.  Different  broods  make  their  appearance  at  various 
times  during  August  and  September.  The  eggs  from  which 
they  proceed  are  laid,  in  the  course  of  the  month  of  July, 
in  clusters  on  the  under  side  of  a  leaf,  generally  near  the 
end  of  a  branch.  When  first  hatched  tliey  eat  only  the 
substance  of  the  under  side  of  the  leaf,  leaving  the  skin 
of  the  upper  side  and  all  the  veins  untouched  ;  but  as  they 
grow  larger  and  stronger,  they  devour  whole  leaves  fi-om 
the  point  to  the  stalk,  and  go  from  leaf  to  leaf  down  the 
twigs  and  branches.  The  young  caterpillars  are  lighter- 
colored  than  the  old  ones,  which  are  yellowish  brown,  paler 
on  the  sides,  and  longitudinally  striped  with  slender  black 
lines ;  the  head  is  red ;  on  the  top  of  the  fourth  ring  there 
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is  a  bunch  or  hump,  also  of  a  red  color ;  along  the 
are  several  short  black  prickles ;  and  the  hinder 
tapers  somewhat,  and  is  always  elevated  at  an  an^e 
the  rest  of  the  body,  when  the  insect  is  not  crawling. 
fiill-grown  caterpillars  measure  one  inch  and  a  quarter*,   or 
rather  more,  in  length.     They  rest  close  together  on    'tifi 
twigs,  when  not  eating,  and  sometimes  entirely  cover   che 
small  twigs  and  ends  of  the  branches.     The  early  broi^3^ 
como  to  their  growth  and  leave  the  trees  by  the  middle     ^ 
August,  and  the  others  between  this  time  and  the  latter 
of  September.     All  the  caterpillars  of  the  same  brood 
scend  at  one  time,  and  disappear  in  the  night.     They 
ceal  themselves  under  leaves,  or  just  beneath  the 
of  the  soil,  and  make  their  cocoons,  which  resemble  thc-^* 
of  the  unicorn  Notodonta.      They  remain  a  long  time      ^ 
their  cocoons  before  changing  to  chrysalids,  and  are  trar^^ 
formed  to  moths  towards  the  end  of  June  or  the  be^nni^^i^ 
of  July.     Mr.  Abbot  *  states  that  in  Greorgia  these 
breed  twice  a  year,  the  first  broods  making  their 
towards  the  end  of  May,  and  appearing  in  the  winged  fi>n0 
fifteen  days  aft;erwards.     This  Notodonta  is  a  neat  and  trini 
looking  moth,  and  is  hence  called  cancmna  (Plate  VI.  Fig. 
11)  by  Sir  J.  E.  Smith.     It  is  of  a  light  brown  color ;  die 
fore  wings  are  dark  brown  along  the  inner   mai^gin,  and 
more  or  less  tinged  with  gray  before  ;  there  is  a  dark-brown 
dot  near  the  middle,  a  spot  of  the  same  color  near  eadi 
angle,  a  very  small  triangular  whitish  spot  near  the  shoul- 
ders, and   several   dark-brown   longitudinal  streaks  on  the 
outer  hind  margin  ;  the  hind  wings  of  the  male  are  brown- 
ish or  dirty  white,  with  a  brown  spot  on  the  inner  hind 
angle ;  those  of  tlie  other  sex  are  dusky  brown ;  the  body 
is  light  brown,  witli  the  thorax  rather  darker.     The  wings 
expand  from  one  inch  to  one  inch  and  three  eighths. 

Every  person  who  has  paid  any  attention  to  the  coltiva> 
tion  of  the  gra])e-vine  in  this  country  must  have  observed 

•  Ill*ect^  of  (JeorglA,  p.  169,  pL  86 
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^pon  it,  besides  the  large  sphinx  caterpillars  that  devour 
'ts  leaves,  a    small    blue    caterpillar  ^    ^n 

(Fig.  211,  and  Plate  VI.  Fig.  7),      ^^__._,^^^^ 
^i^sversely  banded  with  deep  orange     ^HDD^P^^^ 
•cross  the  middle  of  each  ring,  the     W    '^  - "  ^  * 
wids  being  dotted  with  black,  with  the  head  and  feet  also 
orunge,  the  top  of  the  eleventh  ring  somewhat  bulguig,  and 
4e  fore  part  of  the  body  hunched  up  when  the  creature  is 
^  rest.     These  caterpillars  begin  to  appear  about  the  middle 
of  July,  and  others  are  hatched  afterwards,  as  late,  perhaps, 
as  the  middle  of  August.     When  not  eating,  they  generally 
rest  upon  the  under  sides  of  the  leaves,  and,  though  many 
may  be  found  on  one  vine,  tliey  do  not  associate  with  each 
other.     They  live  on  the  common  creeper,  as  \irell  as  on  the 
grape-vine.     They  eat  all  parts  of  the  leaves,  even  to  the 
midrib  and  stalks.     When  fully  grown,  and  at  rest,  tliey 
measure  an  inch  and  a  quarter,  but  stretch  out,  in  creeping, 
to  the  length  of  an  inch  and  a  half,  or  more.     Towards  the 
end  of  August  they  begin  to  disappear,  and  no  more  will  be 
found  on  the  vines  after  September.     They  creep  down  the 
vines  in  the  night,  and  go  into  the  ground,  burying  them- 
selves three  or  four  inches  deep,  and  turn  to  chrysalids  witli- 
oat  making  cocoons.      The   chrysalis  is   dark   brown,  and 
rough  with  elevated  points.     The  moths  begin  to  come  out 
of  the  ground  as  soon  as  the  25th  of  June,  and  others  con- 
tinue to   appear  till  the   20th   of  July.     Though  of  small 
sLse,  they  are  very  beautiftil,  and  far  surpass  all   others  of 
the  &mily  in  delicacy  of  coloring  and  design.     The  name 
of  this  moth  is  JSudn/as  grata*  (Plate  VI.  Fig.  8),  the  first 
word  signifying  beautiftil  wood-nymph,  and  the  second  agree- 
able  or  pleasing.      The   antennae   are  rather  long,  almost 
thread-like,  tapering  to  the  end,  and  not  feathered  in  either 
sex.     The  fore  wings  are  pure  white,  with  a  broad  stripe 
along  the  ft'ont  edge,  extending  ftom  the  shoulder  a  little 
beyond  the  middle  of  the  edge,  and  a  broad  band  around  tlie 

*  This  insect  is  the  Bombyx  grata  of  Fabricius. 
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outer  hind  margin,  of  a  deep  purple-brown  color ;  the  fa^^^ 
is  edged  internally  vrith  olive-green,  and  marked  towax"*!* 
the  edge  with  a  slender  wavy  white  line ;  near  the  middle?   ^ 
the  wing,  and  touching  the  brown  stripe,  are  two  bro' 
spots,  one  of  them  round  and  the  other  kidney-shiq)ed ; 
on  the  middle  of  the  inner  margin  there  is  a  large  trianga! 
olive-colored  spot ;  the  under  side  of  the  same  wings  is  t* 
low,  and  near  the  middle  there  are  a  round  and  a  kidne^'* 
shaped  black  spot.     The  hind  wings  are  yellow  above  ar^^ 
beneath ;  on  the  upper  side  with  a  broad  purple-brown  hics^ 
border,  on  which  there  is  a  wavy  wliite  line,  and  on  the  ujrv 
der  side  with  only  a  central  black  dot.     The  bead  is  blacJ^* 
Along  the  middle  of  the  thorax,  there  is  a  broad  crest-like 
stripe   of   black   and  pearl-colored  glittering  scales.      The 
shoulder-covers  are  white.     The  upper  side  of  the  abdomen 
is  yellow,  with  a  row  of  black  spots  on  the  top,  and  another 
on  each  side ;  the  under  side  of  the  body,  and  the  lai^  muff* 
like  tufts  on  the  fore  legs,  are  white ;  and  the  other  legs  are 
black.     This  moth  rests  with  its  wings  closed  like  a  steq> 
roof  over  its  back,  and  its  fore  legs  stretched  forward,  like  i 
Cerura.     It  expands  from  one  inch  and  a  half  to  one  inch 
and  tliree  quarters. 

Eudryas  unio^  of  Hiibncr,  the  pearl  Eudryas,  as  its  name 
implies,  is  a  somew^hat  smaller  moth,  closely  resembling  the 
preceding,  from  which  it  differs  in  having  the  stripe  and 
band  on  its  fore  wings  of  a  brighter  purple-brown  color,  the 
round  and  kidney-shaped  spots  contiguous  to  the  former  also 
brown,  the  olive-colored  edging  of  the  band  wavy,  with  a 
powdered  blue  s|X)t  between  it  and  the  triangular  olive- 
colored  spot  on  the  inner  margin,  and  a  distinct  brown  spot 
on  the  inner  hind  angle  of  the  posterior  wings ;  all  the  wings 
beneath  are  broadly  bordered  behind  with  light  brown,  and 
the  spots  upon  them  are  also  light  brown.  It  expands  firom 
one  incli  and  three  eighths  to  one  inch  and  a  half.  This  spe- 
cies has  been  taken  in  Massachusetts,  but  it  is  rare,  and  the 
caterpillar  is  unknown  to  me. 
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In  the  remarks  preceding  the  description  of  Notodtmta  con- 
cimnOy  mention  was  made  of  two  kinds  of  caterpillars,  living 
in    great  numbers  on  fruit- 
trees  in   the  latter  part  of  ^**-^^ 
sunmier.     The   second  kind 
C^^-   212)   are  now  to  be 
described.     They  grow  to  a 
S^'eater  size,  are  longer  in  coming  to  their  growth,  their 
^Warms  are  more  numerous,  and  consequently  they  do  much  ^ 
^ore  injury,  than  the  red-humped  kind.     Entire  branches 
^f  the  apple-trees  are  frequently  stripped  of  their  leaves 
Vy  them,  and  are  loaded  vrith  these  caterpillars  in  thickly 
TO)wded  swarms.     The  eggs  from  which  they  are  hatched 
irill  be  found  in  patches,   of   about  a  hundred   together, 
&8tened  to  the  under  side  of  leaves  near  the  ends  of  the 
twigs.     Some  of  them  begin  to  be  hatched  about  the  20th  of 
July,  and  new  broods  make  their  appearance  in  succession 
tot  the  space  of  a  month  or  more.     At  first  they  eat  only 
the  under  side  and  pulpy  part  of  the  leaves,  leaving  the 
a[^r  side  and  veins  imtouched ;  but  afterwards  they  con- 
sume the  whole  of  the  leaves  except  their  stems. 

These  caterpillars  are  sparingly  covered  witli  soft  whitish 
hairs ;  the  young  ones  are  brown,  and  striped  with  white ; 
bat,  as  they  grow  older,  their  colors  become  darker  every 
time  they  cast  their  skins.     They  come  to  their  full  size  in 
about  five  weeks  or  a  little  more,  and  then  measure  from 
an  inch  and  three  quarters  to  two  inches  and  a  quarter  in 
extent     The  head  is  large  and  of  a  black  color;  the  body 
is  nearly  cylindrical,  with  a  spot  on  the  top  of  tlie  first  ring, 
and  the  legs  dull  orange-yellow,  a  black  stripe  along  the  top 
of  the  back,  and  three  of  the  same  color  alternating  with 
four  yellow  stripes  on  each  side.     The  posture  of  these  cat- 
erpillars, when  at  rest,  is  very  odd  ;    both  extremities  are 
'^ised,  the  body  being  bent,  and  resting  only  on  the  four 
^termediate  pairs   of  legs.     If  touched   or   otherwise   dis- 
^'^rbed,  they  throw  up  their  heads  and  tails  with  a  jerk,  at 
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the  same  time  bending  the  body  semiciicalariy  till  the  tiro 
extremities  almost  meet  over  the  back.     They  all  eat  to- 
gether,  and,  after  they  have  done,  arrange  themselvei  lile 
by   side  along   the   twigs   and   branches   which   they  hive 
stripped.     Beginning  at  the  ends  of  the  branches,  they  eit 
all  the  leaves  successively  from  thence  towards  the  trunk, 
and  if  one  branch  does  not  afford  food  enough  they  belike 
themselves  to  another.     When  ready  to  transform,  all  tbe 
^  individuals  of  the  same  brood  quit  the  tree  at  once,  descend- 
ing by  night,  and  burrow  into  the  ground  to  the  depth  of 
three  or  four  inches,  and,  within  twenty-four  hours  afte^ 
wards,   cast  tlieir  caterpillar-skins,   and   become  chijnikk 
without  making  cocoons.     They  remain  in  the  ground  in 
this  state  all  winter,  and  are  changed  to  moUis  and  cone 
out  between  the  middle  and  end  of  July. 

These  moths  belong  to  the  genus  Pygcera^  so  named  b^ 
cause  the  caterpillar  sits  with  its  tail  raised  up.      The  an- 
tennsB  are  rather  long,  those  of  the  males  firinged  beneath* 
in  a  double  row,  with  very  short  hairs  nearly  to  the  tipi^ 
which,  however,  as  well  as  the  whole  of  the  stalk  of  tbe 
antcnnaB  in  the  other  sex,  are  bare ;  the  thorax  is  genenUy 
marked  with  a  large  dark-colored  spot,  the  hairs  of  wUdi 
can  be  raised  up  so  as  to  form  a  ridge  or  kind  of  cnsit; 
the  hinder  margin  of  the  fore  wings   is  slightly  notched; 
and  tlie  fore  legs  are  stretched  out  before  the  body  in  re- 
pose.     Our  Pygaera  was  named,  by  Drury,  mmuttra^  tbe 
attendant  or  scr\'ant.     (Plate  VI.  Fig.  6.)     It  is  of  a  li^ 
brown    color  ;    the   head    and  a  large   square   spot   on  tbe 
thorax  arc  dark  chestnut-brown ;  on  the  fore  wings  are  four 
or  five  transverse  lines,  one  or  two  spots  near  the  middle, 
and  a  short   oblique  line  near  the  tip,  all  of  which,  with 
the  outer  hind  margin,  are  dark  chestnut-brown.     One  and 
sometimi^  l)oth  of  the  dark  brown  %\)oX&  are  ivanting  on  the 
fore  wings  in  the  males,  and  the  females,  which  are  larger 
than  the  otlier  sex,  irequently  have  five  instead  of  four  trans' 
verse   brown  lines.      It  expands  from  one  inch  and  thre<? 
quarters  to  two  inches  and  a  half. 
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'  I  liave  seen  on  the  oak,  the  birch,  the  black  walnut,  and 

the  hickory  trees,  swarms  of  caterpillars  slightly  differing  io 

color  from  each  other,  and  from  those  above  described,  that 

lire  on  the  apple  and  cherry  trees ;  they  were  more  hairy 

than  the  latter,  but  tlteir  postures  and  habits  appeare<l  to  be 

the  same.     Whether  they  were  all  different  species,  or  only 

^nrieties  of  tlie  mirtitlra,  arising  from  difference  of  food,  I 

e  not  been  able  to  ascertain. 

f  The  cultivation  of  the  balsam  and  our  other  large-leaved 

i  poplars  seems  to  have  been  neglected  of  late  years, 

Etis  true  that  these  trees  are  not  so  durable  and  so  valuable 

■  many  others ;  bat  we  sometimes  meet  with  noble  specj- 

i  of  them ;  and  the  rapidity  of  their  growth,  the  great 

;  they  attain  in  tavorabte  situations,  and  the  fine  shade 

Like;  afford,  are  quahdes  not  to  be  overlooked  or  despised ; 

r  is  the  wood  cTitirely  worthless,  either  as  fuel  or  in  the 

If  these  trees  are  planted  alternately  with  other  more 

nr-growing  trees,  we  sliall  have  the  benefit  of  the  shade 

J  shelter  of  the  former  till  the  others  have  become  large 

;  to  fill  llieir  places.      They  are  not  subject  to  be 

acked  by  canker-worms,  oak-caterpillars,  web-worms,  and 

Wy  other  kinds  of  insects  tliat  infest  our  ornamental  and 

I  of  hard  wood ;  but,  unfortunately,  tbey  suffer 

B  often   from   insect   depredators   of  their   own,   such   as 

the  grubs   of  two  or  three   kinds   of  beetles,  which   bore 

into  their   trunks  ;   tlie   spiny   caterpillars   of   the   Antiopa 

InBterfly  and  of  the  Io  moth,   the  fork-tailed  Cerura,  the 

i^terpillar  of  the  herald-moth,  and  another  kind  of  cater- 

I*1W  now   to  be   described,   all   which   devour   the  leaves 

"f  4«e  trees.     Thia  last  kind  of  cat- 

wpillnr  (Rg.   213)    is    found  in   little 

"Was  on  the   trees   from  the   last  of 

July  to  the  beginning  of  October.      It 

oott  not  raise   the  hinder  part  of  its  body  when  at  rest, 

It  a  nearly  cylindrical,  with  two  little  black  warts  close  to- 

'  !r  on  tbe  top  of  the  fourth  and  of  the  eleventli  rings. 
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There  are  a  few  short,  whitish  haira  thinly  scattered  4 
body,  which  is  pale  yellow,  with  three  Blttnd«r  bUdc  i 
on  the  back,  and  a  broad  dusky  stripe,  al*o  inark<<d  i^ 
three  black  lines,  on  each  side ;  and  the  head,  for«  legB,  RW 
spiracles  are  black.  Wlien  folly  grown,  theM  eatetpSb'* 
about  an  inch  and  a  half  in  Itmgth.  Thty  li** 
together,  in  swarms  of  twaO^  ' 
"•'  ***■  more  individaaU,  in  a  mat  {^^'-i 

214)  tnadti  of  a  slnglv  leaf  fo^'' 
cd  or  curled   at  the  tides,    **^- 
lined  with   a  thin  web  of  m^Sk- 
An  opening  is  left  at  eacji   ^M" 
of  the  nest;  throngb  the  I©    ^' 
one   the  dirt   made   bf   the        i"* 
sects  &Ils,  and  tbrougb  tbe      '"P' 
per  one,  which  is  next  to        ^ 
leaf-stalk,  the  catcrpSUn  go       ^^ 
to   feed    upon    tbe    Imtm  i^b^" 
to   their    nesta.     Wbeo 
they    sometimes    MA    op   ' 
side  of  a   leaf  fiw  a  Beat,  i 
eat   the  other  half.      The  sO 
of    tlio   leaves,    to   which    tl 
nosts  are  hung,  become  con 
widt  silk  fi-oro  tbe  tfaraadi  < 
ried   along    by    tbe    catefpil 
in    jroing  over  tbem ;  and  A 
threads  help  to  secure  the  u 
to  tiie  bmnclies.     Tliey  ent  all  |)arts  of  the  karea  axtpt 
stalks  and  lar^r  veins,  and  frequently  strip  long  abaati 
tlioir  fohage  in  a  very  few  days.     Towarda  llw  end  of 
tamber  or  early  in   October,  nccording  to  the  age  ef 
different  broods,  they  draoend  from  Uie  tnasa,  dnpone,  i 
seek  a  shelter  in  crevices  or  midcr  leavca  and  mUnh 
the   ground,  where  they  make  their  cocouin.      Thiise  a^* 
tJiin,  irregular,  silken   webs,  so  IovmiIt  span    that   the  i«»"i 
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sects  can  be  seen  through  them ;   but  they  are  protected 
bj  their  situation,  or  by  the  dead  leaves  and  other  matters 
under  which  they  are  made.     As  soon  as  the  cocoons  are 
finished,    the    insects    become    chrysalids 
(Fig.   215),   and    remain   quiet    through  '***  ^'^ 

the  winter ;  and  about  the  middle  of 
June,  or  somewhat  later,  they  are  trans- 
formed to  moths.  They  belong  to  the  genus  Clostera,  or 
spinner,  so  named  on  account  of  the  spinning  habits  of  the 
caterpillars.  The  antennse  are  narrowly  feathered  or  pec- 
tinated in  both  sexes ;  the  thorax  has  an  elevated  crest  in 
the  middle ;  the  tail  is  tufted  and  turned  up  at  the  end,  in 
the  males ;  the  fore  legs  are  thickly  covered  with  hairs  to  the 
end,  and  are  stretched  out  before  the  body  when  the  insect  is 
tt  rest. 

Our  poplar  spinner  may  be  called  Clostera  Americana^ 
the  American  Clostera.  (Plate  VI.  Fig.  12.)  It  closely 
resembles  the  European  anastomom^  from  which,  however, 
it  differs  essentially  in  its  caterpillar  state,  and  the  moth 
presents  certain  characters,  which,  on  close  comparison  with 
the  European  insect,  will  enable  us  to  distinguish  it  from 
the  latter.  It  is  of  a  brownish-gray  color;  the  fore  wings 
are  faintly  tinged  with  pale  lilac,  and  more  or  less  cloud- 
ed with  rust-red ;  they  have  an  irregular  row  of  blackish 
dots  near  the  outer  hind  margin,  and  are  crossed  by  three 
whitish  lines,  of  which  the  first  nearest  the  shoulders  is 
broken  and  widely  separated  in  the  middle,  the  second 
divides  into  two  branches,  one  of  which  goes  straight  across 
the  wing  to  the  inner  margin,  and  the  other  passes  obliquely 
till  it  meets  the  end  of  the  third  line,  with  which  it  forms  an 
angle  or  letter  V ;  across  the  middle  of  the  hind  wings  there 
is  a  narrow  brownish  band,  much  more  distinct  beneath  than 
above ;  on  the  top  of  the  thorax  there  is  an  oblong  chestnut- 

[V  This  name  cannot  stand.  It  is  the  C.  inchua^  Hiibner,  Zutr.  Dr.  Harris  has 
somewhere  said  that  he  had  no  opportunity  of  consulting  Hiibner^s  works,  and 
hence  is  not  to  be  blamed  for  naming  what  he  conceived  to  be  a  new  species.  — 
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colored  spot,  the  hairs  of  which  rise  upwards  behind  aod 
form  a  crest.  All  the  whitish  lines  on  the  fore  wings  ire 
more  or  less  bounded  externally  with  rust-red.  It  expandf 
from  one  inch  and  one  quarter  to  one  inch  and  five  eightb. 
In  Georgia  this  insect  breeds  twice  a  year;  and  thecato^ 
pillars  eat  the  leaves  of  the  willow  as  well  as  those  of  the 
poplar.* 

2.    Owlet-Moths.    (Noctua.) 

Our  second  tribe  of  moths,  the  NocrUiB  of  Linnseus,  ap- 
pears to  have  been  thus  named  firom  Noctua^  an  owl,  bectnse 
they  fly  chiefly  by  night,  and  are  hence  called  Ealen^  or  owl- 
moths,  by  the  Germans.     This  tribe  contains  a  veiy  larp 
number   of   thick-bodied    and   swift-flying  moths,  most  of 
which  may  be   distinguished  by  tlie   following  chanurteff* 
The  antennse  are  long  and  tapering,  and  seldom  pectinated 
even  in  the  males ;  the  tongue  is  long ;  tlie  feelers  are  veiT 
distinct,  and  project  more  or  less  beyond  the  fiice,  the  two 
lower  joints  being  compressed  or  flattened  at  the  sides,  and 
the  last  joint  is  slender  and  small ;  tlie  thorax  is  thick,  with 
rather  prominent  collar  and  shoulders,  and  is  often  crestid 
on  the  top ;  the  body  tapers  behind ;  the  wings  are  alwati 
fastened  together  by  bristles  and  hooks,  are  generally  roofed^ 
when  at  rest,  and  each  of  the  fore  wings  is  marieed  behbid 
tlie  middle  of  the  front  margin  with  two  spots,  one  of  thefl 
round  and  small,  and  the  otlier  larger  and  kidney-shaped. 
A  few  of  tliem  fly  by  day,  the  others  only  at  night.     Tbeir 
colors  are  generally  dull,  and  of  some  shade  of  gray  or 
brown,  and  so  extremely  alike  are  they  in  their  marking^ 
that  it  is  very  difficult  to  describe  them  without  the  aid  of 
figures,  which  cannot  be  expected  in  this  treatise.     The  cat- 
erpillars are   nearly  cylindrical,  for  the  most  part  naked, 
thouf^h  some  are  hair}%  slow  in  their  motions,  and  generally 
provided  with  sixteen  legs  ;  those  with  fewer  legs  never  want 

*  See  Phalima  anatiitmoM  of  Smith,  in  Abbotts  **  IniecU  of  Georgu,**  p.  IIS, 
pi.  72. 


Mndtnost  pair,  and  never  rdse  the  end  of  the  body  when 
Some  of  them  make  cocoons,  but  the  rest  go  into 
to  transform.     Many  of  the  Noctuas  vaiy  more 

the  characters  above  given,  and  tlie  tribe  seema 

19  ulmit  of  being  divided  into  several  smaller  groups  or 
&mili<s,  imder  which  tlieir  peculiarities  might  be  more  dis- 
linctlr  pointed  out.  Unfortunately  the  history  of  most  of 
DOT  moths  is  aCill  imperfectly  knon-n  ;  and  for  this  reason,  aa 
tell  as  on  account  of  the  lengtli  to  which  the  foregoing  part 
of  this  treatise  has  already  extended,  I  have  concluded  to 
a  considerable  portion  of  my  observationa  on  the 
Bwki-moths  and  the  rest  of  the  Lepidopto'a,  and  shall  con- 
fine my  remarks  to  a  few  of  the  most  injurious  species  in 
■ch  of  the  remaining  tribes. 

The  injury  done  to  vegetation  by  the  caterpillars  of  the 
KociUBs,  or  owlet-moths,  is  by  no  means  inconsiderable,  and 
Kmedroes  becomes  very  great  and  apparent ;  but  most  of 
iIkw  insects  are  concealed  from  our  observation  during  the 
W-time,  and  come  out  from  their  retreats  to  feed  only  at 
li^L  To  turn  them  out  of  their  hiding-places  becomes 
•oinetimea  absolutely  necessary,  and  it  is  only  by  dear-bought 
that  we  learn  how  to  discover  them.  This  is  not 
tl»  ewe  with  all ;  those  of  the  first  fiimily,  which  1  would 
«11  Acronyctians  (  Acronictad^"),  live  exposed  on  tlie 
wws  of  trees  and  shrubs.  They  have  sixteen  legs,  are 
^lindrical,  and  more  or  less  hairy,  some  of  them  closely 
"Mmbling  those  of  the  genus  Clogtera,  having  a  wart  or 
pwadnence  on  the  top  of  the  fourth  and  the  eleventh  rings, 
"'xl  uue  of  them  have  the  hair  in  tufts  like  Arctians  and 
Mparlans.  They  make  tough  silken  cocoons,  in  texture 
•'•"OBt  like  stifl'  brown  paper,  into  which  they  weave  the 
"•irs  of  their  bodies.  Tbeir  moths  have  bristle-formed 
Wlennje,  and  tlie  thorax  is  not  crestt'd.  Their  fore  wings 
genn-ally  light  gray  with  dark  spots,  and  in  many  are 
ked  willi  a  character  resembling  the  Greek  letter  ^  near 

■  faniu  of  mottai  aiijicBi'liig  ni  iii|;litral],  u  (ho  tuiiiB  impllci. 
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the  inner  hind  angle.  Of  those  that  want  this  character  on 
the  fore  wings,  the  largest  American  species,  known  to  me. 
may  be  called  Apatda  Americmia^  (F>fi-  2^''}*  which  hu 
been  mistaken  *  for  Apatela  Acerit,  tlie  maple-moth  of  Ea> 
rope.     Its  body  and  fore  wings  are  light  gray ;  on  the  latter 

iii.  us. 

tliere  is  a  wavy,  scalloj>efl  white  line  edged  extemallr  whli 

black  near  the  outer  hind  margin,  and  the  osaal  round  and 

kidney-shaped  apott  arc  also  edged  with  black ;    the  hind 

wings  are  dark  gray  in  the  male,  blackish  in  the  female,  with 

a  faintly  marked  black  cm^ed  band  and  central  semicircular 

spot ;  all  tlie  wings  are  whitish  and  shining  beneath,  with  a 

black  wavy  and  curved  band  and  central  semicircular  spot  od 

each ;    the   fringes    are  white,  scalloped,  and  spotted  witb 

black.      It  Gxpan<ls  from  two  inches  and  a  quarter  to  two 

inches  and  a  half,  or  more.     This  kind  of  moth  flies  only  at 

night,  and  makes  its  ap|)earanoe  between  the  middle  and  the 

end  of  July.     The  cal- 

•^  ="'■  erpillar  (Fig.  217)  «aa 

y  the  leaves  of  the  ra- 

^^|BJHfl^HHflMlHM|t  sometimes     abo 

.m^^^^lKff^lfr^      >ho«e  of  the  elm,  lin- 

■"'  den,  and  chestnut.     It 

is   one   of  the   hki^jest 

kimU;  and,  early  in  ()rrot>er,  when  it  arrives  at  maturity. 

I  ^*  A.  Jntnrawi  ia  trnnnyiiHiut  wiili  ,4rrviiycM  nrmnila  Uhpii^.  —  MoMi*.) 
•  S«'  /'jbitlinu  ^rfru.  Smitli.  in  Alilnil'i-  "  loivcta  uf  (icof^U."  p.  II*,  pi.  U. 
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measures  from  one  inch  and  three  quarters  to  two  inches  or 

naore  in  length.     It  is  of  a  greenish-yellow  color  above,  with 

the  head,  tail,  belly,  and  feet  black ;  its  body  is  covered  with 

long  and  soft  yellow  hairs,  growing  immediately  from  the 

sltin ;  on  the  top  of  the  fourth  ring  there  are  two  long,  slen- 

doT,  and  erect  tufts  of  black  hairs,  two  more  on  the  sixth 

'"ing,  and  a  single  pencil  on  the  eleventh  ring.*     While  at 

'■^^sast,  it  remains  curled  sidewise  on  a  leaf.     When  about  to 

'^^^e  its  cocoon,  it  creeps  into  chinks  of  the  bark,  or  into 

p^^mcks  in  fences,  and  spins  a  loose,  half-oval  web  of  silk, 

^^•^termixed  with  the  hairs  of  its  body;   under  this  it  then 

^^^akes   another  and   tougher   pod   of  silk, 

^^ekened  with  fragments  of  bark  and  wood,  '^'  '''' 

^^d,  when  its  work  is  done,  changes  to  a 

^Jirysalis  (Fig.  218),  in  which  state  it  re- 

^tiains  tiU  the  following  summer. 

The  caterpillars  of  the  Nonagrians  (NoNAGRiADiE  f )  are 
^^aked,  long,  slender,  and  tapering  at  each  end,  smooth,  and 
^nerally  of  a  fiunt  reddish  or  greenish  tint,  with  an  oval, 
dark-colored,  homy  spot:]:  on  the  top  of  the  first  and  last 
ring.  Most  of  them  Uve  within  the  stems  of  reeds,  flags, 
and  other  water-plants ;  some  in  the  stems  and  even  in  the 
roots  of  plants  remote  from  the  water.  Tliey  devour  the 
pith  and  the  inside  of  the  roots,  and  transform  in  the  same 
situations,  having  previously  gnawed  a  hole  from  the  inside 
of  their  retreat,  through  the  side  of  the  stem  or  root,  to  the 
outside  skin,  which  is  left  untouched,  and  which  the  moth 


*  Those  natnralisto  who  are  familiar  with  the  appearance  of  the  European 
caterpillar  of  ApaUla  AcerU  will  perceive  the  great  and  essential  difference  be- 
tween it  and  that  of  our  American  Apatela,  which  bears  abont  as  much  resem- 
blance to  the  former  as  does  that  of  Astasia  torre/acta  of  Sir  J.  E.  Smith,  an 
insect  apparently  belonging  to  the  Notodontians,  and  near  to  Clostera  and  Pygara. 
jipaUla  signifies  deceptive;  and  this  name  was  probably  given  to  the  genus  be- 
cause the  caterpillars  appear  in  the  dress  of  Arctians  and  Liparians,  but  produce 
true  owlet-moths  or  Noctuas. 

t  From  Nonagria^  the  meaning  of  which  is  uncertain. 

X  These  dark  homy  spots  are  found  on  the  first  ring  of  most  of  the  caterpillars 
that  burrow  in  the  stems  of  plants,  or  in  the  ground. 
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can  easily  break  through  afterwards.  The  chrysalids 
generally  very  long  and  cylindrical,  and  are  blunt  at  tke 
extremities.  Most  of  the  moths  have  very  long  bodies,  wl 
smooth  thorax,  and  are  of  a  yellowish  clay  or  drab  color  ; 
the  fore  wings  want  the  usual  spots,  are  fiiintly  streaked 
dotted  with  black,  and  have  a  scalloped  hind  margin, 
that  do  not  live  in  water-plants  are  distinguished  by  brighteav 
colors  of  orange-yellow  and  brown,  with  the  usual  spotas 
more  or  less  distinct  on  the  fore  wings,  the  margin  of  wUcSi 
is  wavy;  the  collar  is  prominent,  and  the  thorax  crestecL 
In  all  of  them  the  antenn®  of  the  males  are  slightly  thidc- 
ened  with  short  hairs  beneath. 

These  insects  are  fatal  to  the  plants  attacked,  the  gretter 
part  of  which,  however,  are  without  value  to  the  fiunner. 
Indian  com  must  be  excepted ;  for  it  often  suffers  severely 
from  the  depredations  of  one  of  these  Nonagrians,  known  to 
our  farmers  by  the  name  of  the  spindle-worm.  The  Re^* 
L.  W.  Leonard  has  favored  me  with  a  specimen  of  diif 
insect,  its  chrysalis,  and  its  moth,  together  with  some  i^ 
marks  upon  its  habits ;  and  the  latter  have  also  been  detcribd 
to  me  by  an  intelligent  friend,  conversant  with  agriculture* 
This  insect  receives  its  common  name  from  its  destroying  the 
spindle  of  the  Indian  com ;  but  its  ravages  generally  begia 
while  the  corn-stalk  is  young,  and  before  the  spindle  risei 
much  above  the  tuft  of  leaves  in  which  it  is  embosamed* 
The  mischief  is  discovered  by  the  withering  of  the  letrei, 
and,  when  these  are  taken  hold  of,  they  may  ofien  be  draws 
out  with  the  included  spindle.  On  examining  the  corD«a 
small  hole  may  be  seen  in  the  side  of  the  leafy  stalk,  netf 
the  ground,  penetrating  into  the  soft  centre  of  the  stilly 
which,  when  cut  open,  will  be  found  to  be  perforated,  bolh 
upwards  and  downwards,  by  a  slender  worm-like  caterpilltf* 
whose  excrementitious  castings  surround  the  orifice  of  the 
hole.  This  caterpillar  grows  to  the  length  of  an  inch,  ^ 
more,  and  to  tlie  thickness  of  a  goose-quill.  It  is  smootl^ 
and  apparently  naked,  yellowish,  with  Uie  head^  the  top  <" 
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the  first  and  of  the  last  rings  black,  and  with  a  double  row, 
across  each  of  the  other  rings,  of  small,  smooth,  slightly 
elevated,  shining  black  dots.  With  a  magnifying-glass  a  few 
short  hairs  can  be  seen  on  its  body,  arising  singly  from  the 
black  dots.  This  mischievous  caterpillar  is  not  confined  to 
Indian  com ;  it  attacks  also  the  stems  of  the  Dahlia,  as  I  am 
informed  both  by  Mr.  Leonard  and  by  the  Rev.  J.  L.  Rus- 
idl,  both  of  whom  have  observed  its  ravages  in  the  stems  of 
dm  &vorite  flower.  It  has  also  been  found  in  the  pith  of  the 
elder,  and  the  same  species  of  moth  was  produced  from  it, 
eailj  in  Angust,  as  fit>m  the  spindle-worm  of  com.  The 
duysalis,  which  is  lodged  in  the  burrow  formed  by  the  cater- 
pillar, is  slender,  but  not  quite  so  long  in  proportion  to  its 
dudmess  as  are  those  of  most  of  the  Nonagrians.  It  is 
aUning  mahogany-brown,  with  the  anterior  edges  of  four  of 
tbe  rings  of  the  back  roughened  with  Uttle  points,  and  four 
ihcHrt  spines  or  hooks,  turned  upwards,  on  the  hinder  extrem- 
ity of  the  body.  The  moth  produced  from  this  insect  differs 
fiom  the  other  Nonagrians  somewhat  in  form,  its  fore  wings 
king  shorter  and  more  rounded  at  the  tip.  It  may  be  called 
Q^rtjfM*  Zece  (Plate  VIE.  Fig.  9),  the  com  Gortyna;  Zea 
king  the  botanical  name  of  Indian  com.  The  fore  wings 
tte  mst-red ;  they  are  mottled  with  gray,  almost  in  bands, 
smiting  with  the  ordinary  spots,  which  are  also  gray  and 
lodiBtmct ;  there  is  an  irregular  tawny  spot  near  the  tip,  and 
«ithe  veins  there  are  a  few  black  dots.  The  hind  wings 
*e  yellowish  gray,  with  a  central  dusky  spot,  behind  which 
•^  two  fiunt,  dusky  bands.  The  head  and  thorax  are  rust- 
'^  with  an  elevated  tawny  tuft  on  each.  The  abdomen  is 
P*le  brown,  with  a  row  of  tawny  tufts  on  the  back.  The 
^^ings  expand  nearly  one  inch  and  a  half. 

In  order  to  check  the  ravages  of  these  insects  they  must 
**  destroyed  while  in  the  caterpillar  state.  As  soon  as  our 
^**nfields  begin  to  show,  by  the  witliering  of  the  leaves,  the 

Gortyna,  in  ancient  geography,  was  the  name  of  a  city  in  Crete,  so  called 
*^  lt»  fonnder. 
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usual  signs  that  the  enemy  is  at  work  in  the  stalks,  the  spin- 
die- worms  should  be  sought  for  and  killed ;  for,  if  allowed  to 
remain  undisturbed  until  they  turn  to  moths,  they  will  make 
their  escape,  and  we  shall  not  be  able  to  prevent  them  from 
laying  their  eggs  for  another  brood  of  these  pestilent  insects. 
A  worm,  or  caterpillar,  sometliing  like  the  spindle-wonfti 
has  often  been  found  by  farmers  in  potato-stalks;  and  tbe 
potato-rot  has  sometimes  been  ascribed  to  its  depredadoo^ 
On  the  9th  of  July,  1848,  one  of  these  caterpillars  wi» 
brought  to  me  in  a  potato-stalk  from  Watertown;  and  ^ 
the  5th  of  July,  1851,  I  found  another  within  the  stem  <* 

the  pig-weed,  or  Cfhenopodium,      Tb*** 
^'  "^-  caterpillars  (Fig.  219)  wei«  of  a  li^ 

hue,  faintly  striped  with  three  whitish 
lines  along  the  back.     Their  tnnsCartO^ 
tions  have  not  yet  been  observed. 

The  roots  of  the  Columbine  are  attacked  by  another  cater- 
pillar belonging  to  tliis  fiimily.     It  burrows  into  the  hottoB^ 
of  the  stalk  and  devours   the  inside  of  the  roots,  which  ft 
injures  so  much  that  the  plant  soon  dies.      One  of  theie 
caterpillars,  which  was  found  in  July  in  the  roots  of  a  fin^ 
double  Columbine  in  my  garden,  was  of  a  whitish  color,  with 
a  few  black  dots  on  each  of  the  rings,  a  brownish  head,  and 
the  top  of  the  first  and  of  the  last  rings  blackish.     It  grew  to 
the  length  of  about  one  inch  and  a  quarter,  tamed  to  t 
chrysalis  on  the  19th  of  August,  and  came  out  a  moth  on 
the  24th  of  September.     The  moth  closely  resembles  the 
Gortyna  flavago  of  Europe,  but  is  sufficiently  distinct  from 
it.     It  may  be  called   Oartyna  leucoBtigma^  the  white-spol 
Gortyna.     The  fore  wings  are  tawny  yellow,  sprinkled  with 
purple-brown  dots,  and  with  two  broad  bands  and  the  outer 
hind  margin  purple-brown  ;  there  is  a  distinct  tawny  jdlow 
R]>ot  on  the  tip,  followed  by  a  row  of  &int  yellowish 
between  the  brown  band  and  margin  ;  tlie  ordinary  q>ots 
yellow,  margined  with  brown,  and  tliere  is  a  tliird  ovml  spot 
of  a  white  color  near  tlie  round  spot     The  hind  wings  are 
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pale  buff  or  yellowish  white,  with  a  central  spot,  and  a  band 

behind  i^  of  a  brownish  color.      The  head  is  brown ;  the 

thorax  is  tawny  yellow,  witli  a  brown  tuft ;  and  the  edges  of 

the  collar  and  of  the  shoulder-covers  are  brown.     The  wings 

expand  rather  more  than  one  inch  and  a  half.     I  have  what 

appear  to  be  varieties  of  this  moth,  expanding  one  inch  and 

three  eighths,  with  tliree  or  four  white  dots  around  the  kid- 

oqr-spot,  and  the  ordinary  round  spot  wholly  white. 

Kumerous  complaints  have  been  made  of  the  ravages  of 
cut-worms  among  com,  wheat,  grass,  and  other  vegetables, 
m  various   parts  of  the  country.      After  a  tiresome  search 
trough  many  of  our  agricultural  publications,  I  have  become 
^^nvinced  that  these  insects  and   their   history  are  not  yet 
known  to  some  of  the  very  persons  who  are  said  to  have 
•^^iffered  from  their  depredations.      Various  cut-worms,  or 
^ore  properly  subterranean  caterpillars,  wire-worms,  or  lulty 
^Jid  grub-worms,  or  the  young  of  May-beetles,  are  often  con- 
founded  together  or  mistaken   for  each   other;    sometimes 
their  names  are  interchanged,  and  sometimes  the  same  name 
^  given  to  each  and  all  of  these  different  animals.     Hence 
the  remedies  that  are  successftil  in  some  instances  arc  entirely 
Useless  in  others.     The  name  of  cut-worm  seems  originally 
to  have  been  given  to  certain  caterpillars  that  live  in  the 
ground  about  the  roots  of  plants,  but  come  up  in  the  night, 
and  cut  off  and  devour  the  tender  stems  and  lower  leaves  of 
young  cabbages,  beans,  com,  and  other  herbaceous  plants. 
These  subterranean  caterpillars   are   finally  transformed   to 
moths  belonging  to  a  group  which  may  be  called  Agrotidians 
(AoRonDiDiS),  from  a  word  signifying  rustic,  or  pertaining 
to  the  fields.     Some  of  these  rustic  motlis  fly  by  day,  and 
may  be  found  in  the  fields,  especially  in  the  autumn,  sucking 
the  honey  of  flowers  ;  others  are  on  the  wing  only  at  night, 
and  during  the  day  he  concealed  in  chinks  of  walls  and  other 
dark  places.     Their  wings  are  nearly  horizontal  when  closed, 
the  upper  pair  completely  covering   the   lower  wings,   and 
often  overlapping  a  little  on  their  inner  edges,  tlius  favoring 
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these  insects  in  their  attempts  to  obtain  shelter  and  conceil- 
ment.  The  thorax  is  slightly  convex,  but  smooth  or  not 
crested.  The  antennae  of  the  males  are  generally  beset  with 
two  rows  of  short  points,  like  fine  teeth,  on  the  under  side, 
nearly  to  the  tips.     The  fore  legs  are  often  quite  spiny. 

Most  of  these  moths  come  forth  in  July  and  August,  and 
soon  afterwards  lay  their  eggs  in  tlie  ground,  in  plouglKd 
fields,  gardens,  and  meadows^  In  Europe  it  is  found  tlnft 
tlie  eggs  are  hatched  early  in  the  autumn,  at  which  time  the 
little  subterranean  caterpillars  live  chiefly  on  the  roots  and 
tender  sprouts  of  herbaceous  plants.  On  the  appnndi  of 
winter  they  descend  deeper  into  the  ground,  and,  curling 
themselves  up,  remain  in  a  torpid  state  till  the  fdlowing 
spring,  when  they  ascend  towards  the  surface,  and  renew 
their  devastations.  The  caterpillars  of  the  Agrotidians  are 
smooth,  shining,  naked,  and  dark-colored,  with  longitudinal 
pale  and  blackish  strii)cs,  and  a  few  black  dots  on  each  ring; 
some  of  them  also  have  a  shining,  homy,  black  spot  on  the 
top  of  the  first  ring.  They  are  of  a  cylindrical  form,  tape^ 
ing  a  little  at  each  end,  rather  thick  in  proportion  to  tbar 
length,  and  are  provided  with  sixteen  legs.  They  are 
changed  to  chrysalids  in  the  ground,  without  previously 
making  silken  cocoons.  The  most  destructive  kinds  in  Eb* 
rope  are  the  caterpillars  of  the  com  rustic  or  winter  dart- 
moth  (^AijrotU  Begetum)^  the  wheat  dart-moth  (^AffratU  tntUi)% 
the  eagle-moth  (^AffrotU  aquilind)^  and  the  turf  rustic  or 
antler-moth  (^Cfiarceas  graminU*).  The  first  two  attack 
both  the  roots  and  leaves  of  winter  wheat ;  tlie  second  ^ 
destroys  buckwheat,  and  it  is  stated  tliat  sixty  bushels  of 
mould,  taken  from  a  field  where  they  prevailed,  contain*" 
twenty-three  bushels  of  the  caterpillars ;  those  of  the  etgl^ 
moth  occasionally  prove  very  destructive  in  vineyards;  a^d 
the  cati»q)illar8  of  the  antler-moth  are  notorious  for  tbcff 
devastations  in  meadows,  and  particularly  in  mountain  p^ 
tures. 

•  See  KullAr*»  TremtiM,  pp.  94, 102, 166,  and  186. 


CtTT-WORMS. 

The  habits  of  our  cut-worms  appear  to  Le  exactly  the 
Mnie  83  those  of  die  European  Agrotidiana.  It  b  cliiefly 
daring  the  months  of  June  and  July  tliat  they  are  found  to 
lie  most  destructive.  Whole  corn-fields  are  sometimes  laid 
waste  by  them.  Cabbage -plants,  till  they  are  grown  to  a 
CMuiderable  size,  are  very  apt  to  be  cut  off  and  destroyed  by  " 
them.  Potato-vines,  beans,  beets,  and  various  other  culinary 
plants,  suiter  in  the  same  way.  The  products  of  our  flower- 
^anlecs  are  not  spared ;  asters,  balsams,  pinks,  and  many 
nlier  kinds  of  flowers,  are  often  shorn  of  their  leaves  and 
of  their  central  buds,  by  these  conco&led  spoilers.  Several 
vean  i^  I  procured  a  considerable 
r  of  cut-worms  (Fig.  220)  in 

n  months  of  June  and  July.     Some 
of  lliem  were  dug  up  among  cabbage- 

inls,  some  from  potato-hills,  and  others  from  the  com- 
■d  and  the  flower-garden.  Tliough  varying  in  length 
n  one  inch  and  &  quarter  to  two  inches,  they  were  fully 
m,  and  bnried  themselves  immediately  in  the  earth  with 

lich  they  were  supplied.   .  They  were  all  thick,  greasy- 

tloDg  caterpillars,  of  a  dark  ashen-gray  color,  with  a 
1  head,  a  blackish  homy  spot  on  tlie  top  of  the  flrst 
1  last  rings,  a  pale  stripe  along  the  back,  and  several 
ptewte  black  dots  on  each  ring.  They  were  soon  changed 
to  diiTsahda,  of  a  shining  mahogany-brown  color ;  and  be- 
tween tlic  20th  of  Jidy  and  the  15th  of  August  they  came 
<"«  of  the  ground  in  the  moth  state.  Much  to  my  surprise, 
iiwwever,  these  cut- worms  produced  five  different  species 
"f  moths ;  and,  when  it  was  too  late,  I  regretted  that  they 
W  not  been  more  carefully  examined,  and  com]>ared  to- 
ffilher  Ijefore  their  transformation. 

Tiie  largest  of  these  moths  may  be  called  Agrotii  tel^era, 
at  Unce-rustic.     It  closely  resembles  Agrotia   suffusa,  the 
i  sword-rustic   of  Europe.      The   fore  wings   are  light 

"Jwn,  shaded  with  dark  brown  along  the  outer  thick  edge, 

•d  ill  tlie  middle  also  in  the  female  ;  these  wings  are  dirided 
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into  three  nearly  equal  parts  by  two  transverse  bands,  ear 
composed   of  two  wavy  dark   brown  lines;   in  the  middl 
space  are  situated  tlie  two  ordinary  spots,  together  with 
third  oval  spot,  which  touches  the  anterior  band  ;  these 
are  encircled  with  dark  brown,  and  the  kidney-spot  betn   m 
dark  brown  lance-shaped  mark  on  its  hinder  part ;  the  hindi* 
most  third  of  the  wing  is  crossed  by  a  broad  pale  band,  ta<] 
is   ornamented   by   a   narrow  wavy  or  festooned  line,  aiid 
several  small   blackish  spots   near  the  margin.      The  hiiMi 
wings  are  pearly  white,  and  semitransparent,  shaded  behiixl^ 
and  veined  with  dusky  brown.      The  thorax   is  brown  or 
gray-brown,  with  the  edge  of  the  collar  blackish.     The  abdo- 
men is  gray.     The  wings  expand  two  inches  or  more. 

Another  of  these  moths  is  the  counterpart  of  the  aqua  and 
areola  of  Europe.  It  also  resembles  the  telifera  in  fonii» 
but  is  destitute  of  the  lance-shaped  spot  on  the  fore  wings; 
and  hence  I  have  named  it  AgrotU  inermisy  the  unarmed 
rustic-moth.  The  fore  wings  are  light  brown,  shaded  in  the 
middle  and  towards  the  hinder  margin  with  dusky  brown ; 
they  are  crossed  by  four  more  or  less  distinct,  wavy  btnds, 
each  formed  of  two  blackish  lines  ;  the  kidney-spot  is  duskr; 
and  there  are  several  blackish  spots  on  the  outer  thick  edge 
of  the  wing.  The  hind  wings  are  i)early  white  in  the  middle, 
shadiKl  behind  and  veined  with  dusky  brown.  The  thorax  ii 
reddish  brown,  with  the  collar  and  shoulder-covers  dooUr 
edged  with  black.  The  abdomen  is  gray.  It  expands  two 
inches. 

The  reaping  rustic  (^Agroti%  messarid)^  as  it  may  be  called, 
is  the  representative  of  the  corn-rustic  (^AffratU  9egHum)  of 
Europe.  The  fore  wings  are  reddish  gray,  crossed  by  five 
wavy  blackish  bands,  the  first  two  of  which,  and  genendbr 
the  fourth  also,  are  double ;  the  two  ordinary  spots,  and  a 
third  oval  spot  near  the  middle  of  the  wing,  are  bordered 
with  black.  The  hind  wings  are  whitish,  becoming  dusky 
brown  l)ehind,  and  have  a  small  central  crescent  and  tlie 
veins  dusky.     The  head  and  tliomx  are  chinchilla-gray ;  the 
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cullar  is  edged  with  black  ;  aiid  ttie  abdomen  is  ligbt  brown- 
ish gray.     It  expands  one  Jncli  and  foui-  tentlis. 

The  smallest  of  these  rustic  moths  may  be  called  Agrotii 
U$teBala  (Fig.  221),  the  checkered 
rustic.     Ii  probably  comes  near  to 
the  oeeliina  and  aquilina  of  Europe, 
which,  however,   I  have  not   seen. 
The  tore  wings  are  dark  asli-colored. 
d  exhibit  only  a  ^nt  trace  of  tht; 
Inuuverse  double  wavy  bands  ;  the 
I  tiro  ordinary  spots  are  large  and  pale,  and  alternate  with 
ki  triangular  and  a  square  deep  black  spot ;  there  is  a  smallei* 
I  Hack  spot  near  the  base  of  the  wing.     The  hind  wings  are 
■  brownish  gray  in  the  middle,  and  blackish  behind.     It  ex- 
puds  one  inch  and  one  quarter. 

The  fifth  species  I  am  assured  by  one  of  my  friends  is  the 
004  of  the  cabbage  cut-worm.  It  agrees,  in  the  main,  witli 
Ibe  description  given  of  the  Phtdana  Noctua  devasUitor,  by 
Sir.  John  P.  Brace,  in  the  first  volume  of  Professor  Silli- 
nuii's  "jVmerican  Journal  of  Science";  and  may  therefore 
!«  called  A-frotin  deva»tator.  It  somewhat  resembles  Dr. 
Itoisduval's  figures  of  the  AgrotU  latent  of  Europe.  The 
"n  wingB  are  of  a  dark  aahen-gray  color,  with  a  lustre  like 
wtin ;  they  are  crossed  by  four  narrow  wavy  whitish  bands, 
"'u'ch  arc  edged  on  each  side  with  black ;  there  is  a  traiis- 
,  *»*«  row  of  white  dots  followed  by  a  row  of  black,  arrow- 
l*Bped  spots,  between  the  third  and  fourth  bands,  and  three 
pliite  dots  on  the  outer  edge  near  the  tip ;  the  ordinary  spots 
B  edged  wid]  black  and  white,  and  there  is  a  tliird  spot,  of 
'  oval  shape  and  blackish  color,  near  the  middle  of  the 
ig,  and  tonching  the  second  band.  The  tund  winga  are 
iht  lirowtiish  gray,  almost  of  a  dirty  white  in  the  middle, 
\  dusky  behind.  The  bend  and  thorax  are  chinchilla- 
*y ;  and  tlie  abdomen  is  colored  like  the  hind  wuigs.  It 
^nnds  fi^im  one  inch  and  five  eighths  to  one  inch  and  three 
This  kind  of  moth  is  very  common  between  the 
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lOtli  of  July  and  the  middle  of  August.  Like  all  the  ibre> 
going  species,  it  flies  only  at  night  According  to  Mr.  Bnce, 
this  moth  lays  its  eggs  in  the  beginning  of  autumn,  it  the 
roots  of  trees,  and  near  the  ground ;  the  eggs  are  hitched 
early  in  May;  the  cutrworms  continue  their  depredatiooi 
about  four  weeks,  then  cast  their  skin  and  become  pope  or 
chrysalids  in  the  earth,  a  few  inches  below  the  surfiice  of  the 
ground ;  the  pupa  state  lasts  four  weeks,  and  the  moth  comei 
out  about  the  middle  of  July ;  it  conceals  itself  in  the  crev- 
ices of  buildings  and  beneath  the  bark  of  trees,  and  is  never 
seen  during  the  day ;  about  sunset  it  leaves  its  hiding- 
place,  is  constantly  on  the  wing,  is  very  troublesome  about 
the  candles  in  houses,  flies  rapidly,  and  is  not  easily  taken.* 
From  what  is  known  respecting  the  history  of  the  other 
kinds  of  Affrotis^  and  from  the  size  that  the  cabba^  cot* 
worms  are  found  to  have  attained  in  May,  I  am  led  to  infer 
that  they  must  generally  be  hatched  in  the  previous  autonuit 
and  that,  after  feeding  awhile  on  such  food  as  they  can  find 
immediately  under  the  sur&ce  of  the  soil,  they  descend 
deeper  into  the  ground  and  remain  curled  up,  in  little 
cavities  which  each  one  makes  for  itself  in  the  earth,  till 
the  following  spring. 

Dr.  F.  E.  Melsheimer,  of  Dover,  Pennsylvania,  hn 
favored  me  with  the  wing  of  a  moth,  which  he  states  a 
produced  from  the  com  cut-worm.  The  fcdlowing  reinirb 
on  tliis  insect  are  extracted  from  his  letters.  "  There  iw 
several  species  of  Agrotis^  the  larvae  of  which  are  injuri- 
ous to  culinary  plants  ;  but  the  chief  culprit  with  us  b  the 
same  as  tliat  which  is  destructive  to  young  maize.**  "  H* 
com  cut-worms  make  their  appearance  in  great  numben  ^ 
irregular  periods,  and  confine  themselves  in  tlieir  denstft- 
tions  to  no  particular  vegetables,  all  that  are  succulent  being 
relished  by  tliese  indiscriminate  devourers ;  but,  if  thctf 
choice  is  not  limited,  they  prefer  maize  plants  when  no^ 
more  Uian  a  few  inches  above  the  earth,  early  sown  back* 

*  American  Jonmal  of  Science,  Vol.  I.  p.  IM. 
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wheat,  young  pnmpkin-plaiits,  young  beans,  cabbage-plants, 
and  many  other  field  and  garden  vegetables."     "  When  first 
disclosed  firom  the  eggs,  they  subsist  on  the  various  grasses. 
They  descend  in  the  ground  on  the  approach  of  severe  firosts, 
and  reappear  in  the  spring  about  half  grown.     They  seek 
their  food  in   the  night  or  in  cloudy  weather,  and  retire 
befcM^  sunrise  into   the  ground,  or  beneath  stones  or  any 
substance  which  can  shelter  them  firom  the  rays  of  tlie  sun ; 
bere  they  remain  coiled  up  during   the  day,  except  while 
devouring  the  food  which   they  generally  drag  into   their 
places  of  concealment.     Their  transformation  to  pupaB  oc- 
curs at  different  periods,  sometimes  earlier,  sometimes  later, 
according  to  the  forwardness  of  the  season,  but  usually  not 
nmch  later  than   the  middle  of  July."     ^^The  moths,  as 
well  as  the  larvae,  vary  much  in  the  depth  of  their  color, 
frt>m  a  pale  ash  to  a  deep  or  obscure  brown.     The  ordinary 
•pots  of  the  upper  wings  of  the  moth  are  always  connected 
»y  a  blackish  line ;  where  the  color  is  of  the  deepest  shade 
fcoee  spots  are  scarcely  visible,  but  when  the  color  is  lighter 
tf^ery  are  very  obvious." 

Since  the  foregoing  was  written,  I  'have  repeatedly  ob- 
Wned  the  same  moths  firom  cut-worms  here.  The  latter 
•©em,  indeed,  to  be  the  most  common  kind ;  but  they  differ 
^ery  little  firom  the  cut-worms  already  described.  They 
^^^ly  somewhat  in  color,  as  remarked  by  Dr.  Melsheimer. 
*  oung  ones  are  always  more  or  less  distinctly  marked  above 
'•^th  pale  and  dark  stripes,  and  are  uniformly  paler  below. 
•The  moth  is  very  abundant  in  the  New  England  States, 
from  the  middle  of  June  till  the  middle  or  end  of  August. 
ATie  fore  wings  are  generally  of  a  dark  ash-color,  with 
^•^ly  a  very  faint  trace  of  the  double  transverse  wavy  bands 
^*^«t  are  found  in  most  species  of  Affrotis  ;  the  two  ordinary 
•^iVrts  are  small  and  narrow,  the  anterior  spot  being  oblong 
^'Val,  and  connected  with  the  oblique  kidney-shaped  spot 
vy  a  longitudinal  black  line.  The  hind  wings  are  dirty 
^fownish-white,  somewhat   darker  behind.     The  head,  the 
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collar,  and  the  abdomen  are  chestnut-colored.  It  expands 
one  inch  and  three  quarters.  The  wings,  when  shut,  over- 
lap on  their  inner  edges,  and  cover  the  top  of  the  back  so 
flatly  and  closely  that  these  moths  can  get  into  very  narrow 
crevices.  During  the  day  they  lie  hidden  under  the  bark 
of  trees,  in  the  chinks  of  fences,  and  even  under  the  loose 
clapboards  of  buildings.  When  the  blinds  of  our  houses  are 
opened  in  the  morning,  a  little  swarm  of  these  insects, 
which  had  crept  behind  them  for  concealment,  is  sometimes 
exposed,  and  suddenly  aroused  fi*om  their  daily  slumber. 
This  kind  of  moth  has  the  form  and  general  appearance 
of  some  species  of  PyrophUa^  but  not  the  essential  chaiacters 
of  the  genus.  It  differs  also  from  Agroti»  and  Ch<qJiipkofa 
in  some  respects,  and  therefore  I  have  tliought  it  best  to 
leave  it,  for  the  present,  in  the  old  gouus  Noetua^  under  the 
specific  name  of  clandestina^  the  clandestine  owlet-moth. 

Among  the  various  remedies  that  have  been  proposed  for 
preventing  the  ravages  of  cut-worms  in  wheat  and  corn 
fields,  may  be  mentioned  the  soaking  of  the  grain,  before 
phmting,  in  copperas-water  and  other  solutions  supposed  to 
be  disagreeable  to  the  insects ;  rolling  the  seed  in  lime  or 
ashes ;  and  mixing  salt  witli  the  manure.  These  may  pre- 
vent wire-worms  (/aZi)  and  some  insects  firom  destroying 
the  seed  ;  but  cut-worms  prey  only  on  the  sprouts  and  young 
stalks,  and  do  not  eat  the  seeds.  Such  stimulating  applica- 
tions may  be  of  some  benefit,  by  promoting  a  more  rapid  and 
vigorous  growth  of  the  grain,  by  which  means  the  sprouts 
will  the  sooner  become  so  strong  and  rank  as  to  resist  or 
escaixj  the  attacks  of  the  young  cut-worms.  Fall-ploughing 
of  sward-lands,  which  are  intended  to  be  sown  with  wheat 
or  planted  with  com  the  year  following,  will  turn  up  and 
exi)ose  the  insects  to  the  inclemency  of  winter,  whereby  manr 
of  them  will  be  killed,  and  will  also  bring  them  within  reach 
of  insec*t-eati]ig  birds.  But  this  seems  to  be  a  doubtful  rem* 
edy,  against  which  many  objections  have  been  ui^ged.* 

*  Se«  Mr  Colman*8  Third  Report  of  the  Agriculture  of  MftuacbuMtti,  p.  SS. 
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The  only  effectual   remedy  at  present  known  has  been 
humorously  described  by  Mr.  Asahel  Foote  in  the  "  Albany 
Cultivator,"  and  reprinted  in  the  seventeenth  volume  of  the 
"New   England   Farmer."     After   having  lost   more   than 
a  tenth  part  of  the  com  in  his  field,  he  "  ordered  his  men 
to  prepare  for  war,  to  sharpen  their  finger-ends,  and  set  at 
once  about  exhuming  the  marauders.     For  several  days  it 
seemed  as  if  a  whole  procession  came  to  each  one's  funeral, 
bat  at  length  victory  wreathed  the  brow  of  perseverance ; 
and,  the  precaution  having  been  taken  to  replace  each  foe 
dislodged  with  a  suitable  quantity  of  good  seed-corn,  he  soon 
had  the  {Measure  to  see  his  field  restored,  in  a  good  measure, 
to  its  original  order  and  beauty,  there  being  seldom  a  va- 
cancy in  a  piece  of  four  acres."     Mr.   Foote's  statement, 
founded  on  an  estimate  of  the  time  employed  in  digging 
up  and  killing  the  cut-worms,  and  the  increased  produce 
of  the  field,  is  conclusive  in  favor  of  this  mode  of  checking 
the  ravages  of  these  insects. 

Mr.  Deane  states  that  he  "once  prevented  the  depreda- 
tions of  cut-worms  in  his  garden  by  manuring  the  soil  with 
sea-mud.  The  plants  generally  escaped,  though  every  one 
was  cut  off  in  a  spot  of  ground  contiguous."  He  acknowl- 
edges, however,  that  "the  most  effectual,  and  not  a  labo- 
rious remedy,  even  in  field-culture,  is  to  go  round  every 
morning,  and  open  the  earth  at  the  foot  of  the  plant,  and 
you  will  never  fail  to  find  the  worm  at  the  root,  within 
four  inches.  Kill  him,  and  you  will  save  not  only  the 
other  plants  of  your  field,  but,  probably,  many  thousands 
in  future  years."  Mr.  Preston,  of  Stockport,  Pennsylvania, 
protected  his  cabbage-plants  from  cut-worms  by  wrapping 
a  walnut  or  hickory  leaf  around  the  stem,  between  the 
roots  and  leaves,  before  planting  it  in  the  ground.  The 
late  Honorable  Oliver  Fiske,  of  Worcester,  Massachusetts, 
says,  that  "to  search  out  the  spoiler,  and  kill  him,  is  the 
very  best  course ;  but,  as  his  existence  is  not  known  except 
by  his  ravages,  I  make  a  fortress  for  my  cabbage-plants  with 
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pap<^r,  winiJing  h  cuiiically  and  firmly  abovr  the  ruot,  uid 
sucuring  it  by  h  low  embankineiit  uT  eartli." 

In  tile  sumintT  uf'  18Jj],  unc  uf  hot  agricalttml  nnn- 
[iii|>crs  contained  an  iiccount  of  certain  nakml  caterfiDMS. 
ibat  CfLOiv  unt  ul'  tlie  ground  in  llic  night,  and,  crawling 
up  tlio  trunks  uf  frnit-trues,  devoured  thv  Ivavns,  and  re- 
turned to  cuQceal  thomsdrcs  in  tlii*  ground  bdbre  morniog.* 
Perhaps  ihest-  depmialors  were  the  tuin)«  as  the  fbUowin^ 
RoSQs,  curmnt-busbes,  and  other  shrubs,  and  cvrd  pNnp 
trees,  often  lose  their  U'uder  shoots,  ty  having  than  Otf 
oft'  and  devoured  during  the  night.  This  is  the  wm4  trf" 
a  naked  caterpillar,  whicli  generally  grows  to  a  hurger  »i» 
llian  the  common  cut-worm,  and,  like  tlie  latter,  may  l»r 
found  by  digging  at  tJie  root  of  the  plant  On«  of  tbew^ 
spoilent,  which  waa  turned  out  of  bis  biurow  early  in  Jnnr. 
measured  an  inch  and  a  lialf  in  length.  Uis  body  ww 
livid  or  brownish  and  shining  aliove.  with  a  clwstnut-od- 
ored  head,  and  a  homy  spot  of  the  same  color  on  the  up 
of  tjio  first  and  lust  rinp.  A  few  minute  dobi,  pradiicn|[ 
very  short  inconspicuous  luiirs,  were  re^Iarly  dispoMd  open 
his  body.  This  caterpillar  cliaiigud  to  a  cliryHli*  to  the 
irround,  and  ww  tnu»> 
fonned  to  a  tnotli  (FV- 
■2±2)  on  tfa«  Ist  uf  July. 
The  moth  very  oAea  od- 
ten  houses  in  the  t 
ing,  during  tho  mootfa» 
of  July  and  Au^tist,atMl. 
in  its  rartrmined  flif^u 
kcttpa  bobbing  ugniatt  the  ceiling  and  walk.  VTbaa  it 
alights,  it  sits  witli  its  wings  sloping  in  thv  fctnn  of  a  abwp 
roof.  It  is  rasily  distinguished  by  its  Spanish-b 
wings,  markml  with  a  largv  )uile  kidnvy-s[H)t,  and  •  I 
wavy  blne-in«y  lond  nnar  tho  i-nd.  It»  eyes  when  Eviof 
shin<*  iiki.'  criaU  of  firv.  It  hiw  been  d«*cribed  by  i 
■  Sk  UiMHchuHtU  I'liniKiiiiiBii  lit  Jum  t*.  IHL 


t\t.  sx 


I 


THE    ZEBRA    CATERPILLAR.  451 

*s  a  British  species,  under  the  name  of  Hadena  arnica,  or 
^<5  barred  arches-moth.     The  wings  of  this  moth  expand 
*n  inch  and  three  quarters,  or  more,  and  are  proportionally 
l^^oader  than  those  of  the  cut-worm  moths.     The  general 
Color  of  the  fore  wings,  as  already  stated,  is  deep  Spanish- 
l^wn,  variegated   with   gray.      The   small   ordinary   oval 
•pot  is  marked  by  a  gray  border.     The  kidney-spot  is  large, 
gray,  and  very  conspicuous.     There  is  a  broad  wavy  band 
<rf  a  pearl-gray  or  blue-gray  color  near  the  outer  hind  mar- 
gin, and  a  narrow  wavy  band  between  the  oval  spot  and 
shoulder.      The  hind   wings   are  pale  ash-colored,   shaded 
behind  with   brown,  having  a  pale  border,  and  a  distinct 
central  blackish  spot  beneath.      The  head  and  thorax  are 
dark  brown ;  the  collar  and  tips  of  the  shoulder-covers  are 
edged  with  rust-red ;  and  the  hind  body  is  ash-colored  or 
pale  brown,  with  a  row  of  four  rust-red  tufts  upon  it.     This 
oommon  moth  belongs  to  the  same  group  or  family  as  the 
following  species,  though  diflfering  therefrom  in  its  caterpillar 
state. 

There  is  another  naked  caterpillar  (Fig.  223)  which  is 
often  found  to  be  injurious 
^o   cabbages,   cauliflowers, 
spinach,   beets,   and  other 
garden  vegetables  with  suc- 
culent leaves.     It  does  not  conceal  itself  in  the  ground,  but 
lives  exposed  on  the  leaves  of  the  plants  which  it  devours. 
When  disturbed,  it  coils  its  body  spirally.     It  is  of  a  light 
jrellow  color,  with  three  broad,  longitudinal,  black  stripes, 
one  on  each  side  and  the  third  on  the  top  of  the  back ;  and 
the  head,  belly,  and   feet  are   tawny.      The   lateral   black 
stripe  is  worthy  of  attentive  examination.       It  consists  of 
numerous  transverse  black  marks  somewhat  Uke  Runic  let- 
ters, on  a  pure  white  ground ;  but  the  white  ground,  when 
seen  without  a  glass,  seems  blue,  by  contrast  with  the  black 
characters.     Dr.  Melsheimer  calls  this  the  zebra  caterpillar, 
on  account  of  its  stripes.     It  comes  to  its  full  size  here  in 
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September,  and  tlien  measures  aboat  two  inches  in  lengtl^  • 
Early  in  October  it  leaves  off  eating,  goes  into  the  groomL-  ^ 

changes  to  a  shining  brown  chrysalis  (Fi^  -^ 
224),  and  is  transformed  to  a  moth  akm 
the  first  of  Jane.  It  is  probable  that 
are  two  broods  of  tliis  kind  of  cateq^llar*"^ 
every  summer,  in  some,  if  not  all,  parts  of  this  eoontnr 
for  Dr.  Melsheimer  informs  me  that  it  appears  in  Pennsyl- 
vania in  June,  goes  into  the  ground  and  is  changed  to  a 
cfaiysalis  towards  the  end  of  June  or  the  b^inning  of  Jaly« 
and  comes  forth  in  the  moth  state  near  the  end  of  AognsL 
The  moth  may  be  called  Mame%tra  picta^  the  painted  Ma- 
mestra,  in  allusion  both  to  the  beautiful  tints  of  the  cater- 
pillar, and  to  the  sofUy  blended  shades  of  dark  and  light 
brown  with  which  the  fore  wings  of  the  moth  are  colored. 
It  is  of  a  light  brown  color,  shaded  with  purple-brown ;  the 
ordinary  spots  on  the  fore  wings,  with  a  third  oval  spot 
behind  the  round  one,  are  edged  with  gray;  and  there  is 
a  transverse  zigzag  gray  line,  fonning  a  distinct  W  in  the 
middle,  near  the  outer  hind  margin.  The  hind  wings  are 
white,  and  faintly  edged  with  brown  around  the  tip.  It  i» 
evident  that  tliis  insect  cannot  be  included  in  either  of  the 
foregoing  groups  of  the  owlet-moths.  It  belongs  tt)  a  distinct 
family,  which  may  be  called  Mamkstradjs,  or  Mamestrians. 
The  caterpillars  in  this  group  are  generally  distinguished  by 
their  bright  (*olors ;  they  live  more  or  less  exposed  on  the 
leaves  of  plants  and  transform  in  the  ground.  The  moths 
fly  by  night  only ;  most  of  them  have  the  thorax  slightly 
crested ;  and  tliey  arc  easily  known  by  the  zigag  line,  near 
the  outer  hind  margin  of  the  fore  wings,  forming  a  W  or  M 
in  the  middle. 

As  the  caterpillar  of  the  painted  Mamestra  does  not  seek 
amcealment^  it  may  easily  Ik'  found,  and  destroy^  by  hand. 

There  is  a  small  caterpillar  which  has  been  found  iiyii- 
rious  to  the  wheat-crop  in  England,  by  eating  the  gnun 
before  and  after  it  is  ripe.     It  is  described  and  figured  by 
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Mr.  John  Curtis,  in  the  fifth  volume  of  the  "  Journal  of  the 
ftoyal  Agricultural  Society  of  England"  (pp.  477-481). 
Though  unable  to  rear  any  of  these  caterpillars,  which  al- 
>vajs  shrivelled  up  and  died,  Mr.  Curtis,  for  reasons  stated 
bj  him,  was  impressed  with  the  conviction  that  tliey  were 
Produced  by  a  moth  called  Noctua  (^Caradrina)  ciMciUana. 
Our  agricultural  newspapers  contain  accounts  of  certain  cat- 
Tpillars,  much  like  the  foregoing  in  appearance  and  in 
labits,  which  devour  the  grains  of  wheat  while  growing 
nd  after  being  harvested.  Their  transformations  have  not 
leen  ascertained;  and,  on  account  of  the  diminudvo  size 
kF  these  caterpillars,  it  remains  uncertain  whether  they  are 
he  ofl&pring  of  any  species  of  Noctua.  Nevertheless,  this 
eems  to  be  the  most  suitable  place  to  record  what  has 
leen  said  and  seen  of  them.  They  have  been  called  wheat- 
vorms,  gray  worms,  and  brown  weevils ;  and,  although  tliese 
lifierent  names  may  possibly  refer  to  two  or  more  distinct 
pecies,  I  am  inclined  to  believe  that  all  of  them  are  in- 
voided  for  only  one  kind  of  insect.  The  name  of  grain- 
f^orms  has  likewise  sometimes  been  applied  to  them ;  where- 
>y  it  becomes  somewhat  difficult  to  separate  the  accounts 
if  their  history  and  depredations  from  those  of  the  wheat- 
nsect,  called  Oecidamyia  Tritid.  It  may,  however,  very 
nfely  be  asserted,  that  the  wheat-worm  of  the  western  part 
rf  New  York  and  of  the  northern  part  of  Pennsylvania  is 
sntirely  distinct  from  the  maggots  of  our  wheat-fly,  and  that 
it  does  not  belong  to  the  same  order  of  insects. 

Mr.  Willis  (jaylord  described  tliis  depredator  as  a  kind 
rf  caterpillar,  or  span-worm,  from  three  to  five  eightlis  of 
m  inch  long,  of  a  yellowish-brown  or  butternut  color,  pro- 
dded with  twelve  legs,  and  having  the  power  of  spinning 
md  suspending  itself  by  a  thread.  He  stated  that  it  not 
only  fed  on  the  kernel  in  the  milky  state,  but  also  devoured 
the  germinating  end  of  the  ripened  grain,  without,  however, 
burying  itself  within  the  hull;  and  that  it  was  found,  in 
great  numbers,  in  the  chaff,  when  the  grain  was  threshed. 
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According  to  him,  it  had  been  known  for  years  in  the 
ern  part  of  New  York ;  and  it  was  not  so  much  the 
appearance  of  the  insect,  as  its  increase,  which  had  ca 
alarm  respecting  it*  Mr.  Nathaniel  Sill,  of  Warren, 
sylvania,  has  given  a  somewhat  different  description  of  it. 
On  threshing  his  winter-wheat,  immediately  after  harvest, 
he  foond  among  the  screenings  a  vast  army  of  this  new  en- 
emy. He  says  that  it  was  a  caterpillar,  about  three  eighths 
of  an  inch  in  length  when  ftdly  grown,  and  apparently 
a  straw  color;  but,  when  seen  tlurough  a  magnifier,  it  was 
found  to  be  striped  lengthwise  with  orange  and  cream-color. 
Its  head  was  dsnk  brown.  It  was  provided  with  legs,  could 
suspend  itself  by  a  thread,  and  resembled  a  caterpillar  in  all 
its  motions. 

This  insect  ought  not  to  be  confounded  with  the  smalkr 
worms  found  by  Mr.  Sill  in  the  upper  joints  oi  the  stems 
of  the  wheat,  and  within  the  kernels,  until  their  identity 
has  been  proved  by  further  observations.  It  appears  highly 
probable  that  Mr.  Gaylord's  and  Mr.  Sill's  wheat-caterpillan 
are  the  same,  notwithstanding  the  difference  in  their  color. 
Insects,  of  the  same  size  as  these  caterpillars,  and  of  a 
brownish  color,  have  been  found  in  various  parts  of  Maine, 
where  they  have  done  much  injury  to  the  grain.  Unlike 
the  maggots  of  the  wheat-fly,  with  which  they  have  been 
confounded,  they  remain  depredating  upon  the  ears  q(  the 
grain  until  after  the  time  of  harvest.  Imm^iae  nomben 
of  them  have  been  seen  upon  barn-floors,  where  the  gndn 
has  been  threshed,  but  tliey  soon  crawl  away  and  conceal 
themselves  in  crevices,  where  they  probably  undergo  their 
transformations.  Mr.  Elijah  Wood,  of  Winthrop,  Maine, 
says  that  die  chrysalis  has  been  observed  in  the  chaff  late 
in  the  hW.^  A  ^icentleman  from  the  southern  part  of  Pe> 
nobscot  County  informs  me  that  he  winnowed  out  nearly 
a  bushel  of  these  insects  from  his  wheat,  in  the  autnmn  of 

•  The  Cultivator,  Vol.  VI.  p.  43.  f  Ibid.  p.  Jl. 

t  New  KngUuid  Farmer,  Vol.  XVIl.  p.  78. 
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18-10 ;  and  he  confirms  the  statements  of  others,  that  these 

worms  devour  the  grain  when  in  the  milk,  and  also  after 

it    lias  become  hard.      In  the  autumn  of  1838,  the   Rev. 

Henry  Colman  observed  the  same   insect  in  the  town  of 

Egremont,  in  Berkshire  County,  Massachusetts.     It  was  sep- 

urated  iGrom  the  wheat,  in  great  quantities,  by  threshing  and 

wumowing  the  grain.* 

On  the  26th  of  September,  1846,  my  brother  brought 
to  me  a  sample  of  wheat-ears,  firom  Dixmont,  Maine,  con- 
taining five  of  these  insects,  of  different  sizes.  The  largest 
measored  five  eighths  of  an  inch  in  length,  when  fully  ex- 
tended. It  was  a  very  slender  caterpillar,  having  sixteen 
kgs,  and  was  not  a  true  span-worm  either  in  structure  or 
motions.  It  was  of  a  pale  reddish-brown  color,  with  three 
longitudinal  paler  or  colorless  lines  on  the  back,  and  a 
broader  pale  stripe  on  each  side  of  the  body.  The  head 
and  the  tops  of  the  first  and  last  segments  were  shining 
Ivown.  A  few  minute  black  points  (each  furnishing  a  short 
inconspicuous  hair)  were  regularly  disposed  on  each  seg- 
DMot.  The  body  beneath  and  all  the  legs  were  pale  brown- 
»h-ped.  Many  of  the  kernels  of  wheat  had  been  gnawed 
by  these  caterpillars ;  but  they  refiised  to  eat  any  more,  and 
died  without  change.  In  the  summer  of  1850,  Dr.  Ovid 
Phunb  had  the  kindness  to  send  to  me  some  younger  speci- 
^"^^a  of  these  caterpillars,  firom  Salisbury,  Connecticut,  where 
^y  had  long  prevailed  in  the  wheat-fields;  .and  I  saw 
viem  in  the  wheat  at  the  same  place,  on  the  25th  of  July, 
1851.  They  had  grown  only  to  the  length  of  three  six- 
^ths  or  one  fourth  of  an  inch  at  most ;  but  they  resembled 
^  larger  specimens  fix>m  Maine  in  all  essential  particulars. 
They  were  too  young  and  delicate  to  survive  the  effects 
rf  a  journey  without  fresh  food,  which  could  not  be  pro- 
cared  for  them   after  my  return.     When  disturbed,  they 

readily  suspended  themselves  by  a  slender  thread,  were  very 

nneasy  on  being  taken  firom  the  ears,  and  were  quick  in 

*  Second  Report  on  the  Agriculture  of  MossachusettA,  p.  99. 
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all  their  motions.  Previous  accounts  concerning  their  liabits 
and  depredations  were  fully  confirmed  by  observations  aixl 
information  at  Salisbury. 

These  wheat-worms,  or  wheat-caterpillars,  as  they  ought 
to  be  called,  if  these  accounts  really  refer  to  tlie  same  Idnd 
of  insect,  are  supposed  by  some  persons  to  be  identiol 
with  the  clover-worms,  which  have  been  found  in  clover, 
in  various  parts  of  the  country,  and  have  often  been  seen 
spinnmg  down  from  lofts  and  mows  where  clover  has  been 
stowed  away.*  A  striking  similarity  between  them  has  been 
noticed  by  a  writer  in  the  "  Genesee  Farmer."t  Stephen 
Sibley,  Esq.  informs  me  that  he  observed  the  clover-worms, 
in  Hopkinton,  New  Hampshire,  many  years  ago,  suspended 
in  such  niunbers  by  their  threads  from  a  newly  gathered 
clover  mow,  and  from  the  timbers  of  the  building,  as  to  be 
very  troublesome  and  offensive  to  persons  passing  throng 
tlie  bam.  He  also  states,  that,  if  he  recollects  rightly* 
these  insects  were  of  a  brown  color,  and  about  half  tn 
inch  long. 

I  am  sorry  to  leave  the  history  of  these  wheat-wonns 
unfinished ;  but  hope  that  the  foregoing  statements,  whidi 
have  been  carefully  collected  fix)m  various  sources  and  com- 
pared with  my  own  observations,  will  tend  to  remove  soioe 
of  the  difliculties  wherewith  the  subject  has  been  heretofore 
involved.  The  contradictory  statements  and  unsatisfiictocy 
discussions  that  have  appeared  in  some  of  our  papers,  re* 
sjKJCting  the  ravages  of  these  worms  and  the  maggots  « 
the  wheat-fly,  might  have  been  avoided,  if  the  writers  on 
these  insects  liad  always  been  careful  to  give  a  correct  ind 
full  description  of  the  insects  in  question.  Had  this  been 
(lone,  a  crawling  worm  or  caterpillar,  of  a  brownish  color* 
three  eighths  or  one  half  of  an  inch  in  length,  provided  with 
legs,  and  capable  of  suspending  itself  by  a  silken  threid 
of  its  own  spinning,  would  never  have  been  mistaken  fi' 
a  writhing  maggot,  of  a  deep  yellow  color,  only  one  tenth 

•  New  England  Fanner,  VoL  XVU.  p.  73.  f  n»i<L,  p.  lU. 
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f  an  inch  long,  destitute  of  legs,  and  unable  to  spin  a 
b&sread.  As  these  destructive  wheat-caterpillars  may  be  sep- 
LTsited  firom  the  wheat  by  threshing  and  winnowing,  the 
rhaff  containing  them  may  be  put  into  large  tubs,  into  which 
ftlso  a  sufficient  quantity  of  boiling-hot  water  may  then  be 
pomred  to  kill  all  the  insects.  This  will  at  least  prevent 
their  making  their  escape,  completing  their  transformations, 
mnd  laying  the  foundation  of  another  brood. 

At  the  end  of  the  tribe  of  owlet-moths  may  be  arranged 
certain  insects,  which,  from  the  structure  of  their  caterpillars 
and  their  manner  of  creeping,  evidently  seem  to  connect 
this  tribe  with  the  Geometers.  Some  of  these  caterpillars 
bave  the  first,  and  sometimes  also  the  second,  pair  of  prop- 
legs,  under  the  middle  of  the  body,  so  short,  that  they  cannot 
be  used  in  creeping ;  others  have  only  twelve  or  fourteen 
legs,  the  first  pair  of  the  prop-legs,  or  the  second  also,  being 
entirely  wanting  in  them.  These  caterpillars  creep  with  a 
Und  of  halting  gait,  and  arch  up  the  middle  of  the  body, 
more  or  less,  with  every  step  they  take,  thereby  imitating 
^  gait  of  the  true  geometers  or  span-worms.  To  this 
group  belong  the  army-worms,  or  cotton-worms,  which  rav- 
age the  cotton-fields  of  the  Southern  States.  They  have 
■ixteen  legs ;  but  the  foremost  prop-legs  are  shorter  than  tlie 
"wt,  and  the  caterpillars  crook  their  backs  in  creeping,  which 
bw  caused  them  to  be  mistaken  for  geometers  by  some 
^ters.  The  cotton-worm  is  green,  doubly  striped  with 
Mack  on  the  back,  and  sprinkled  with  black  dots.  It  grows 
^  the  length  of  an  inch  and  a  half,  transforms  in  a  kind 
^  web  or  imperfect  cocoon,  and  becomes  an  olive-brown 
Dioth,  called  Noctua  xylina  by  Mr.  Say.  It  is  found  only 
to  fiur  as  the  cotton-plant  is  cultivated,  and  never  occurs  in 
New  England.  The  twelve-legged  caterpillars  are  sometimes 
mjurious  to  cultivated  vegetables  ;  but  not  enough  so,  in  this 
country,  to  have  attracted  much  notice.  Their  moths  are 
distinguished  by  golden  or  silvery  spots  on  their  fore  wings. 

The  species,  with  the  first  and  second  pairs  of  prop-legs  short 
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and  rudimentary,  feed  mostly  on  the  leaves  of  shrubs  an 
trees ;   their  moths  are  of  large  size,  with  the  hind  wing! 
often  crimson,  scarlet,  or  yellow,  and  traversed   by  Uack 
bands.     But  as  these  insects  are  not  particularly  interesting 
to  the  farmer,  any  further  account  of  them,  in  this  treatise, 
will  be  unnecessary. 

3.   Geometers.     ( Geametra,) 

The  caterpillars  of  the  Geometrjb  of  Linneos,  earth- 
measurers,  as  the  term  implies,  or  geometers,  span-worms, 
and  loopers,  have  received  these  several  names  from  their 
peculiar  manner  of  moving,  in  which  tliey  seem  to  measure 
or  span  over  tlie  ground,  step  by  step,  as  they  proceed. 
Most  of  these  caterpillars  have  only  ten  legs ;  namely,  six, 
which  are  jointed  and  tapering,  under  the  fore  part  of  the 
body,  and  four  fleshy  prop-legs,  at  the  iiinder  extremity ;  the 
three  intermediate  pairs  of  prop-legs  being  wanting.  Con- 
sequently, in  creeping,  they  arch  up  the  back  while  they 
bring  forward  the  hinder  part  of  the  body,  and  then,  resting 
on  their  hind  legs,  stretch  out  to  their  full  length,  in  a 
straight  line,  before  taking  another  step  with  their  hind  legs. 
Some  of  the  Geometers  have  twelve  or  fourteen  legs;  but 
the  additional  proplegs  are  so  short  that  the  caterpillars 
cannot  use  them  in  creeping,  and  their  motions  are  the 
same  as  Uiose  that  have  only  ten  legs.  Some  caterpillan 
with  fourteen  legs,  and  wanting  only  the  terminal  pair 
prop-legs,  are  placed  in  this  tribe,  on  account  of  the  resem- 
blance of  their  motlis  to  those  of  the  true  Geometers. 

The  latter  live  on  trees  and  bushes,  and  most  of  them 
undergo  their  transformations  upon  or  in  the  ground^ 
reach  which,  by  travelling  along  the  branches  and  down 
the  stem,  would  be  a  long  and  tedious  journey  to  them,  ^ 
on  account  of  the  deficiency  of  dieir  legs,  and  the  slowness^ 
of  their  gait.  But  they  are  not  reduced  to  tliis  necessity?^ 
for  they  have  the  power  of  letting  themselves  down  troam 


tejr  lieigln,  by  means  of  a  silken  tliread,  wliich  tliey  spin 
Pom  tlieir  mouths  while  falling.  Whenever  they  are  dis- 
nrbed  they  make  use  of  tliis  fitciilty,  drop  suddenly,  and 
Aog  suspended  till  the  danger  is  past,  after  which  they 
iimh  up  again  by  the  same  thread.  In  order  lo  do  this, 
be  span-worm  bends  back  its  head  and  catches  hold  of  the 
hread  above  its  head  with  one  of  the  legs  of  the  thud 
egment,  then,  raising  its  head,  it  seizes  the  thread  witli  its 
laws  and  fore  legs,  and,  by  repeating  the  same  operations 
rith  tolerable  rapidity,  it  soon  reaches  its  former  station 
in  the  tree.  These  span-worms  are  naked,  or  only  thinly 
oTered  with  very  short  duwn;  they  are  mostly  smooth, 
rat  sometimes  have  warts  or  irregular  projections  on  their 
■acks.  They  change  tlieir  color  usually  as  they  grow  older, 
ire  sometimes  striped,  and  sometimes  (if  one  uniform  color, 
learlj  resembling  the  bark  of  the  plants  on  which  tliey  arc 
bund.  When  not  eating,  many  of  them  rest  on  the  two 
lindmost  pairs  of  legs  against  the  aide  of  a  branch,  with  the 
Kidy  extended  from  the  branch,  so  that  they  might  he  mis- 
iiken  for  a  twig  of  the  tree ;  and  in  tlus  position  they  will 

I  remain  for  hours  together. 
^IrVhen  about  to  transform,  most  of  these  insects  descend 

I  the  plants  on  which  they  live,  and  eitlier  bury  them- 
I  in  the  ground,  or  conceal  themselves  on  the  sur&ce 
inder  a  slight  covering  of  leaves  fastened  together  with 
tilken  threads.  Some  make  more  regular  cocoons,  which, 
nowever,  are  very  thin,  and  generally  more  or  leas  covered 
m  the  outside  with  leaves. 
The  cocoons  of  the  European, 
lafled  Geometer  (  Ourapffri/r 
lambucaria),  which  lives  "w 
[be  elder,  and  of  our  chaiu- 
lotted  Geometer  (^(Heometrn 
yOmaria),  (Fig.  22o.  Fig.  22'j 
cocoon,  Fig.  227  larva,)  which 
h  foond  on  llie  wood-wax.  are  made 
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net-work,  through  which  the  insectB  may  be  seen.     A 

few  of  the  span-worms 

Fig.  228.  ,  ,  '  , 

themselves    to   the    stems 
plants,   and   are   changed 
chrysalids,   which   hang   sii» 
pended,  without  the 
of  any  outer  covering. 
In    their    perfected 
jggm^  these  insects  are  mostly  slen 

gf^L  der-bodied  moths,  with  taper 

/SBr       1m  ^  antennsd,  which  are 

^^        ^^  feathered  in  the  males. 

feelers  are  short  and  slender ;  the  tongue  is  short  and 
the  thorax  is  not  crested;  the  wings  are  large,  thin, 
delicate,  sometimes  angular,  and  often  marked  with  one 
two  dark-colored  oblique  bands.     They  generaUy  rest  wi 
the  wings  slightly  inclined,  and  almost  horizontal ;  some 
them  extended,  and   others  with   the  hind  wings  co^ 
by  the  upper  pair.     A  very  few  carry  their  wings  like 
Skippers.     Some  of  the  females  are  without  wings,  and 
distinguished  also  by  the  oval  and  robust  form  of  their  bodies^ 
These  moths  are  most  active  in  the  night ;  but  some  of 
may  be  seen  flying  in  thickets  during  the  day-time, 
are  very  short-Uved,  and  die  soon  after  their  eggs  are  lakL 

Those  kinds,  whereof  the  females  are  wingless,  or  hav 
only  very  short,  scale-like  wings,  and  naked  antemuB,  whil 
the  males  have  large,  entire  wings,  and  feathered  or  downi 
antenna),   seem   to  form   a   distinct  group,   which   may 
named  Hybemians  (Htberniad^),  firom  the  principal  gen 
included  therein.     The  caterpillars  have  only  ten  legs, 
before  and  four  behind ;  and  they  undergo  their  transfonna 
tions  in  the  ground.     The  insects  called  canker-worms 
this  country,  are  of  this  kind.     The  moths  firom  which 
are  produced  belong  to  the  genus  Ani9opUrjfz*  so 
because  in  some  species  the  wings  in  the  two  sexes  are 
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uneqiial   in   size,  and   in  others   the   females   are  wingless. 
.Vmong  those  whose  females  are  wingless  are  the  cajikei- 
wonn  mollis.     In  the  late  Professor  Peck's  "Natural   His- 
liiry  of  the  Canker- Worm,"  which  was  pnhlished  among  the 
ptpen  of  *'  the   Massachusetts   Society   for   Promoting  Ag- 
rKnlture,"  and  obtained  a  prize  from  the  Society,  this  insect 
a  called  Phaltcna  vertiata,  on   account  of  its  common  ap- 
parance  in  the  spring,  and  also  to  distinguish  it  from  the 
winter  moth  (^Phaltena  or  Cheimato&ia  brumata)  of  Europe. 
Id  the  male  canker-worm  moth  (Fig, 
-iS)  the  antennae  have  a  very  nar- 
row, and  abnost  downy  edging,  on 
Mch  lide,  hardly  to  be  seen  with  the 
n»li«d  eye.     The  feelers  are  minute, 
and  do  not  extend  beyond  the  mouth. 
Th«  tongue  is  not  visible.    The  wings 
»re  Urge,  very  thin,  and  silky ;  and,  when  the  insect  is  at 
fot,  the  fore  wings  are  turned  back,  entirely  cover  the  hind 
*ing!,  and  overlap  on  their  inner  edges.     The  fore  vrings 
W  uh-co)ored,  with  a  distinct  whitish  spot  on  the  front 
I  *dge,  near  the  tip ;  they  are  crossed  by  two  jagged,  whitish 
I  Wis,  along  the  sides  of  which  there  are  several  blackish 
I  wi;  the  outermost  band  has  an  angle  near  the  front  edge, 
I  *ithin  which  there  is  a  short,  faint,  blackish  tine ;  and  there 
row  of  black  dots  along  the  outer  mor^,  close  to  the 
I  oinge.    The  hind  winga  are  pale  ash-colored,  with  a  faint 
I  wcloih  dot  near  tlie  middle.     The  wings  expand  about  one 
|>ncii  and  a  quarter. 

This  is  the  usual  appearance  of  the  malt-,  in  its  most 
pefect  condition ;  by  which  it  will  be  seen  that  it  closely 
nsemblea  the  Anuopteryx  ^tcularia  of  Europe.  Compared 
wilii  ihe  latter,  I  iind  that  our  canker-worm  moth  is  rather 
muller,  the  wings  are  darker,  proportionally  shorter  and 
lufire  obtuse,  the  white  bands  are  less  distinct,  and  are 
vfWo  entirely  wanting,  in  which  case  only  the  whitish  s)>ot 
^MM^^  tip  remains,  the  hind  wings  are  more  dusky,  and 
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the  feelers  are  gray  instead  of  being  white.      Specimens 
a  rather  smaller  size  are  sometimes  fomid,  resembling 
figure  and  description  given  by  Professor  Peck^  in  whk 
the  whitish  bands  and  spot  are  wanting,  and  there  are 
interrupted  dusky  lines  across  the  fore  wings,  with  an  oUi 
blackish  dash  near  the  tip.     Perhaps  they  constitute  a 


ferent  species   from   that  of  the  true  canker-worm    moth 
Should  this  be  the  case,  the  latter  may  be  called 
pometaria^  or   the   Anisopteryx   of  the  orchard,   while 
former  should  retain   the  name  originally  given   to  it 
Professor  Peck.     The  female  is  vringless,  and  its  an 
are  short,  slender,  and  naked.     Its  body  approaches  to 
oval  form,  but  tapers  and  is  turned  up  behind.     It  is 
ash-colored  above,  and  gray  beneath. 

It  was  formerly  supposed  that  the  canker-worm 
came  out  of  the  ground  only  in  the  spring.  It  is  no 
known  that  many  of  them  rise  in  the  autunm  and  in 
early  part  of  the  winter.  In  mild  and  open  winters  I  ha 
seen  them  in  every  month  from  October  to  March. 
begin  to  make  their  appearance  after  the  first  bard 
in  tlie  autumn,  usually  towards  the  end  of  October, 
they  continue  to  come  fortli,  in  greater  or  smaller  nam 
according  to  the  mildness  or  severity  of  the  weather 
the  fi'osts  have  begun.  Their  general  time  of  rising  is 
the  spring,  beginning  about  the  middle  of  March,  bat 
times  before,  and  sometimes  after,  this  time ;  and  they  con — 
tinue  to  come  forth  for  the  space  of  about  three  weeks 
It  has  been  observinl  that  tliere  are  more  females  than 
among  those  that  ap])ear  in  the  autumn  and  winter,  an< 
that  the  males  are  most  abundant  in  the  spring 
Fi«.  229.  rpj^g  sluggish  females  (Fig.  229)  instinctively  mak* 
their  way  towards  the  nearest  trees,  and 
slowly  up  their  trunks.  In  a  few  days 
they  are  followed  by  the  winged  and  active  males-  ^ 
which  flutter  about  and  accompany  them  in  thei^^ 
ascent,  during  wliicli  tlie  insects  pair.     Soon  after  this,  th^^ 
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lies  lay  their  ^gs  (Fig.  230,  Datural  size  and  magnified) 
l{>Oii  the  branciiea  of  the  trees,  placing  them 
m  tlieir  ends,  dose  t<^ther  in  rows,  foitn- 
iag  dusters  of  from  sixty  to  one  hundred 
eg}^  or  more,  which  is  the  nomber  usually 
Iwd  by  each  female.  The  eggs  are  glued 
to  each  other,  and  to  the  hark,  by  a  grayish  varnish,  which 
kmpervious  to  water;  and  the  clusters  are  thns  securely 
Htened  in  the  forks  of  the  small  branches,  or  close  to  the 
^taig  twigs  and  buds.  Immediately  after  the  insects  have 
iaa  provided  for  a  succession  of  their  kind,  they  begin  to 
lugnish,  and  soon  die.  The  eggs  are  uanally  hatched  be- 
_tme&  the  first  and  the  middle  of  May,  or  about  the  time 
t  t))e  red  currant  is  in  blossom,  and  the  young  leaves 
i  the  apple-tree  begin  to  start  from  the  bud  and  grow. 
I  Uttle  canker-worms,  upon  making  their  escape  from 
*  ^gSi  gatlier  upon  the  tender  leaves,  and,  on  the  occur- 
s  of  cold  and  wet  weather,  creep  for  shelter  into  tlie 
1  of  the  bud,  or  into  the  flowers,  when  tlie  latter  ap- 
I  this  treatise  may  fall  into  the  hands  of  persons 
i  acquiunted  with  the  habits  and  devastations 
r  canker-worms,  it  should  be  stated  that,  where  these 
!  prevail,  they  are  most  abundant  on  apple  and  elm 
H;  but  that  cherry,  plum,  and  lime  trees,  and  some 
r  coltirated  and  native  trees,  as  well  as  many  shrubs, 
B  suffer  severely  from  their  voracity.  The  leaves  first 
eked  will  be  found  pierced  with  small  holee ;  these  be- 
r  larger  and  more  irregular  when  the  canker-worms 
Lnd,  at  last,  the  latter  eat  nearly  all  the 
f  parts  of  the  leaves,  leaving  htlle  more  than  the  midrib 
'eiiu. 

veiy  great  difference  of  color  is  observable  among 
1  of  different  ages,  and  even  among  those  of 
the  tame  age  and  size.  It  is  possible  that  some  of  these 
rariatiunii  way  arise  from  a  difference  of  si)ecies ;  but  it  is 
D  true  that  the  same  species  varies  much  in  color.     When 


abo  true  that  the 


464  LEPIDOPTEBA. 

very  young,  tliey  have  two  minute  warts  on  the  top  of  tl 
last  ring;   and   they  are   then   generally  of  a  blackish 
dusky-brown   color,  with   a  yellowish  stripe   on  each  sii 
of  the  body ;  tliere  are  two  whitish  bands  across  tlie  hei 

and  the  belly  is  also  wliitish.     When  fiiUlBr 

Fig.  231.  * 

grown  (Fig.  231),  these  individuals 
ash-colored  on  the  back,  and  black  on 
sides,  below  which  the  pale  yellowish 
remains.      Some  are  found  of  a  dull   greenish-yellow  an 
others  of  a  clay  color,  with  slender  interrupted  blackish  lin 
on  the  sides,  and  small  spots  of  the  same  color  on  the 
Some  are  green,  with  two  white  stripes  on  the  back, 
head  and  the  feet  partake  of  the  general  color  of  tlie  body 
the  belly  is  paler.     When  not  eating,  they  remain  s 
out  at  full  length,  and  resting  on  their  fore  and  hind  I 
beneath  the  leaves.     When  fiilly  grown  and  well  fed,  tlie^ 
measure  nearly  or  quite  one  inch  in  length.     Tliey  leav^- 
off  eating  when  about  four  weeks  old,*  and  begin  to  qui 
the  trees ;  some  creep  down  by  the  trunk,  but  great 
let  themselves  down   by  their   threads   from  tlie 
their  instincts  prompting  them  to  get  to  the  ground  by 
most   direct  and   easiest  course.      When   thus   descending* 
and  suspended  in  great  numbers  under  tlie  limbs  of 
overhanging  the  road,  they  are  often  swept  off  by 
carriages,  and  are  thus  conveyed  to  other   places. 
reaching  the  ground,  they  immediately  burrow  in  the  cmrtb^^ 
to  the  depth  of  from  two  to  six  inches,  unless  preven 
by  weakness  or  the  nature  of  tlie  soil.     In  the  latter  case 
they  die,  or  undergo  their  transformations  on  the  surface 
Fig.  232.       ^"  the  former,  they  make  little  cavities  or  eel 
(Fig.  2-^2)  in  the  ground,  by  turning  round 
])eatedly  and  fastening  tlie  loose  grains  of 
about  them  with  a  few  silken  tliroads.     Within  twenty-: 

•  In  tin*  xfur  l'»41  the  roA  ciimmt  flowered  and  the  canker-wonn«  appeftrp*!  <«► 
the  15th  of  May.     The  iii'iectff  were  very  ahiiiulaiit  on  tho  I6tli  of  June,  mmI 
the  17th  K'urcclv  one  wii»  to  be  f-ean. 


THE    CANKER-WORM.  465 

Ieiouts  afterwards,  they  are  changed  to  chrysalids  (Fig.  233) 
in  their  cells. 

The  chiysalis  is  of  a  light-brown   color,  and      ^^f-  ^^ 
varies  in  size  according  to  the  sex  of  the  insect      <gS^ 
contained  in  it ;  that  of  the  female  being  the  lar- 
gest, and  being  destitute  of  a  covering  for  wings,  which  is 
feand  in  the  chrysalis  of  the  males.      The  occurrence  of 
mOd  weather  after  a  severe  frost  stimulates  some  of  these 
insects  to   burst  their  chrysalis   skins   and   come  forth  in 
die  perfected  state;  and  this  last  transformation,  as  before 
stated,  may  take  place  in  the  autumn,  or  in  the  course  of 
the  winter,  as  well  as  in  the  spring ;  it  is  also  retarded,  in 
some  individuals,  for  a  year  or  more  beyond  the  usual  time, 
liey  come  out  of  the  ground  mostly  in  tlie  night,  when 
they  may  be  seen  struggling  through  the  grass  as  far  as 
the  limbs  extend  fi*om  the  body  of  the  trees  under  which 
they  had   been  buried.      As  the  females   are   destitute   of 
^iiigs,  they  are  not  able  to  wander  far  from  the  trees  upon 
^hich  they  have  lived  in   the  caterpillar  state.      Canker- 
wormg  are  therefore  naturally  confined  to  a  very  limited 
Vace,  from  which  they  spread  year  after  year.     Accident, 
ho^rever,  will  oflen  carry  them  far  from  their  native  haunts, 
•nd  in  this  way,  probably,  they  have  extended   to  places 
'^Uiote  from  each  other.     Where  they  have  become  estab- 
Bsbed,  and  have   been   neglected,   their  ravages   are   oflen 
▼ery  great.      In  the  early  part  of  the  season,  the  canker- 
worms  do  not  attract  much  attention ;  but  it  is  in  June, 
^lien  they  become  exti'emely  voracious,  that  the  mischief 
^^^ey  have  done  is  rendered  apparent,  when  we  have  before 
^>«  the  melancholy  sight  of  the  foliage  of  our  fruit-trees  and 
of  our  noble  elms*  reduced  to  withered  and  lifeless  shreds, 
*nd  whole  orchards  looking  as  if  they  had  been  suddenly 
•^^orched  with  fire. 

r  ^  The  insect  which  ravages  the  foliage  of  our  "  noble  elm  "  in  the  South  is  the 
^*^^  of  a  beetle,  Gaiemea  calmariensisj  and  hence  the  precautions  here  recom- 
'^^'Hled  are  inapplicable.    The  female  flics  upon  the  leaves  to  deposit  her  eggs, 
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In  order  to  protect  our  trees  from  the  ravages  of  cankei 
worms,  where  these  looping  spoilers  abound,  it  should  be  ou.. 
aim,  if  possible,  to  prevent  the  wingless  females  from  ascend- 
ing tlie  trees  to  deposit  tlieir  eggs.  This  can  be  done  by  th< 
application  of  tar  around  the  body  of  the  tree,  either  directly 
on  the  bark,  as  lias  been  the  most  conmion  practice,  or,  whav^  ^at 
is  better,  over  a  broad  belt  of  clay-mortar,  or  on  strips  of 
,  canvas  or  of  strong  paper,  from  six  to  twelve  inches  wide^ 
fastened  around  the  trunk  with  strings.  The  tar  must 
applied  as  early  as  the  first  of  November,  and  perhaps 
October,  and  it  should  be  renewed  daily  as  long  as  the  in— 
sects  continue  rising ;  after  which  the  bands  may  be  removed^ 
and  the  tar  should  be  entirely  scraped  from  the  bark.  W 
all  this  has  been  properly  and  seasonably  done,  it  has  prov< 
effectual.  The  time,  labor,  and  expense  attending  the 
of  tar,  and  tlie  injury  that  it  does  to  the  trees  when  allowedcL-Si^ 
to  run  and  remain  on  the  bark,  have  caused  many 
to  neglect  this  method,  and  some  to  try  various 
of  it,  and  other  expedients. 

Among  tlie  modifications  may  be  mentioned  a  horixontaK— ^ 
and  close-fitting  collar  of  boards,  fastened  around  the  trunk^^^  ^ 
and  smeared  beneath  with  tar ;  or  four  boards  nailed  together^ni-'  '« 
like  a  box  without  top  or  bottom,  around  the  base  of  the  tree, 
to  receive  the  tar  on  the  outside.  These  can  be  used  to  pi 
tect  a  few  choice  trees  in  a  garden,  or  around  a  house  or 
public  sc|uare,  but  will  be  found  too  expensive  to  be  applied 
to  any  great  extent.  Collars  of  tin-plate  faatened  around 
die  trees,  and  sloping  downwards  like  an  inverted  tunnel,  ^ 
liave  been  proposed,  upon  the  supposition  tliat  the  moths 
would  not  be  able  to  creep  in  an  inverted  position,  beneath  - 
the  smooth  and  sloping  surface.  Tliis  method  will  alsoi^ 
prove  too  ex{K*nsive  for  general  adoption,  even  should  it  bir^ 


and  ii<>0'<  not  cniwl  np  the  tnink  like  the  apterous  fomalo  of, 

perMMi<i  hi':iriiip  of  the  Now  Kn^^hinil  niothtMl,  ami  presuming  that  the  in«ectt 

the  sntnf.  !i<l«>pt(>il  tho  plan  Uvrv  recownu*iu\M,  hut  of  couree  It  failed.    Tbey  wnv- 

tuu^ht  better,  and  now  ^({uirt  a  decoction  of  tobacco-leave*  oo  the  trees,  which  i* 

an  ulTectual  antidote,  when  the  tree^  are  not  too  high.  —  Morku.] 
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found  to  answer  the  purpose.  A  belt  of  cotton-wool,  which 
it  has  been  thought  would  entangle  the  feet  of  the  insects, 
and  thus  keep  them  from  ascending  the  trees,  has  not  proved 
an  effectual  bar  to  them. 

Little  square  or  circular  troughs  of  tin  or  of  lead,  filled 
with  cheap  fish-oil,  and  placed  around  the  trees,  three  feet  or 
more  above  the  surface  of  the  ground,  with  a  stuffing  of 
cloth,  hay,  or  sea-weed  between  them  and  the  trunk,  have 
long  been  used  by  various   persons  in  Massachusetts  with 
good  success ;  and  the  only  objections  to  them  are  the  cost 
of  the  troughs,  the  difficulty  of  fixing  and  keeping  them  in 
their  places,  and  the  injury  suffered  by  the  trees  when  the  oil 
is  washed  or  blown  out  and  falls  upon  the  bark.     Mr.  Jona- 
than Dennis,  Jr.,  of  Portsmouth,  Rhode  Island,  has  obtained 
a  patent  for  a  circular  leaden  trough  to  contain  oil,  offering 
some  advantages  over  those  that  have  heretofore  been  used, 
although  it  does  not  entirely  prevent  the  escape  of  the  oil, 
and  the  nails,  with  which  it  is  secured,  are  found  to  be  inju- 
rious to  the  trees.     These  troughs  ought  not  to  be  nailed  to 
the  trees,  but  should  be  supported  by  a  few  wooden  wedges 
driven  between  them  and  the  trunks.     A  stuffing  of  cloth, 
cotton,  or  tow  should  never  be  used ;  sea-weed  and  fine  hay, 
which  will  not  absorb  the  oil,  are  much  better.     Before  the 
troughs  are  fastened  and  filled,  the  body  of  the  tree  should 
be  well  coated  with  clay  paint  or  whitewash,  to  absorb  the 
oil  that  may  fall  upon  it.     Care  should  be  taken  to  renew 
the  oil  as  often  as  it  escapes  or  becomes  filled  with  the  in- 
sects.     These  troughs  will  be  found  more  economical  and 
less  troublesome  than  the  application  of  tar,  and  may  safely 
be  recommended  and  employed,  if  proper  attention  is  given 
to  the  precautions  above  named.     Some  persons  fasten  simi- 
lar troughs,  to  contain  oil,  around  the  outer  sides  of  an  open 
box  enclosing  the  base  of  tlie  tree,  and  a  projecting  ledge  is 
nailed  on  the  edge  of  the  box  to  shed  the  rain ;  by  this  con- 
trivance, all  danger  of  hurting  the  tree  with  the  oil  is  en- 
tirely avoided. 
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In  the  '*  Mancbesler  Gnardian,"  an  English  newspaper,  ( 
the  4th  of  November,  1840,  13  the  following  article  on  t 
use  of  melted  Indian  rubber  to  prevent  insects  &om  climln 
up  trees.  "  At  a  late  meeting  of  tlie  Entomological  Sode^ 
[of  London?]  Mr.  J.  H.  Fennell  communicated  the  ^ 
lowing  successfiil  mode  of  preventing  insects  ascending  tli 
trunks  of  fruit-trees.  Let  a  piece  of  Indian  rubber  be  ban 
over  a  galbpot,  Into  which  it  will  gradually  drop  in  the  en 
ditjon  of  a  viscid  juice,  which  state,  it  appears,  it  will  alwiy 
retain ;  for  Mr.  Fennell  has,  at  the  present  time,  some  yrhid 
has  been  melted  for  upwards  of  a  year,  and  has  been  expoMl 
to  all  weathers  without  midergoing  the  slightest  change 
Having  melted  the  Indian  rubber,  let  a  piece  of  cord  0 
woi-sted  be  smeared  with  it,  and  then  tied  several  times  nnaJ 
the  trunk.  The  melted  substance  is  so  very  sticky,  that  tlH 
insects  will  be  prevented,  and  generally  captured,  in  tboi 
attempts  to  pass  over  it.  About  three  pennyworth  of  India 
rubber  is  sufficient  for  the  protection  of  twenty  ordiiar^ 
sized  fruit-trees."  Applied  in  this  way  it  would  not  be  to 
ficient  to  keep  the  canker-wurm  moths  from  getting  up  ll 
trees ;  for  the  first-comers  would  soon  bridge  over  die  W 
with  their  bodies,  and  thus  afford  a  passage  to  their  followviK 
To  insure  success,  it  should  be  melted  in  larger  guantilieti 
and  ddubed  with  a  brush  upon  strips  of  cloth  or  p^KEr 
fastened  round  the  trunks  of  the  trees.  Worn  out  Indw 
rubber  shoes,  wliich  are  worth  little  or  nothing  for  any  ol 
purpose,  can  be  put  to  this  use.  Tlus  plan  has  been  tried  1^' 
a  few  persons  in  the  vicinity  of  Boston,  some  of  whom  spclk 
favorably  of  it.  It  has  been  suggested  tliat  the  melted  ml* 
ber  might  be  applied  immediately  to  tlie  bark  without  injuE 
ing  the  trees.  A  little  conical  mound  of  sand  surrouDdin| 
the  base  of  the  tree  is  found  to  be  impassable  to  the  mothi 
so  long  as  the  sand  remains  dry ;  but  they  easily  pass  over  i 
when  the  sand  is  wet,  and  they  come  out  of  the  ground  i 
wet  as  often  as  in  dry  weathcj'. 

Some  attempts  have  been  made  to  destroy  the  i 
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aa  after  they  were  hatched  from  the  eggs,  and  were  dis- 
id.  oyer  the  leaves  of  the  trees.  It  is  said  that  some 
ms  have  saved  their  trees  from  these  insects  by  freely 
ng  air-slacked  lime  over  them  while  the  leaves  were  wet 

dew.  Showering  the  trees  with  mixtures  that  are 
1  useful  to  destroy  other  insects  has  been  tried  by  a  few, 
althoogh  attended  with  a  good  deal  of  trouble  and  ex- 
8,  it  may  be  worth  our  while  to  apply  such  remedies 
.  small  and  choice  trees.  Mr.  David  Haggerston,  of 
ertown,  Mass.,  has  used,  for  this  purpose,  a  mixture  of 
r  and  oU-soap  (an  article  to  be  procured  from  the  manu- 
ries  where  whale-oil  is  purified),  in  the  proportion  of 
pound  of  the  soap  to  seven  gallons  of  water;  and  he 
8  that  this  liquor,  when  thrown  on  the  trees  with  a 
en  engine,  will  destroy  the  canker-worm  and  many  other 
rts,  without  injuring  the  foliage  or  the  fruit.  This  ap- 
tion  may  be  found  useftd  in  protecting  grafts ;  for  if 
er-worms  attack  these,  they  will  very  much  injure,  if  not 
ely  destroy  them.     Jarring  or  shaking  the  limbs  of  the 

will  disturb  the  canker-worms,  and  cause  many  of 
I  to  spin  down,  when  their  threads  may  be  broken  off 
a  pole ;  and  if  the  troughs  around  the  trees  are  at  the 
\  time  replenished  with  oil,  or  the  tar  is  again  applied, 
insects  will  be  caught  in  their  attempts  to  creep  up  the 
Ics.  In  the  same  way,  also,  those  that  arc  coming  down 
nmks  to  go  into  the  ground  will  be  caught  and  killed, 
reater  pains  were  to  be  taken  to  destroy  the  insects  in 
caterpillar  state,  their  numbers  would  soon  greatly  di- 
sh. 

^en  after  they  have  left  the  trees,  have  gone  into  the 
ad,  and  have  changed  their  forms,  they  are  not  wholly 
nd  the  reach  of  means  for  destroying  them.  One  per- 
told  me  that  his  swine,  which  he  was  in  the  habit  of 
ng  into  his  orchard  in  the  autumn,  rooted  up  and 
i  great  numbers  of  the  clirysalids  of  the  canker-worms. 
d  persons  have  recommended  digging  or  plougliing  un- 
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der  the  trees,  in  the  autumn,  with  the  hope  of  crashing 
of  the  chrysaHds  by  so  doing,  and  of  exposing  others  i^ 
perish  with  the  cold  of  the  following  winter.  If  hogs  an 
then  allowed  to  go  among  the  trees,  and  a  few  grains  of 
com  are  scattered  on  the  loosened  soil,  these  animals  wiO 
cat  many  of  the  chrysalids  as  well  as  the  com,  and  wiO 
crush  others  vrith  their  feet.  Mr.  S.  P.  Fowler*  thinb 
it  better  to  dig  around  the  trees  in  July,  while  the  sheUs 
of  the  insects  arc  soft  and  tender.  He  and  Mr.  John  Ken* 
rick,  of  Newton,  Mass.,  advise  us  to  remove  the  soil  to  the 
distance  of  four  or  five  feet  firom  the  trunk  of  the  tre«, 
and  to  the  depth  of  six  inches,  to  cart  it  away  and  replace 
it  with  an  equal  quantity  of  compost  or  rich  earth.  In 
this  way,  many  of  the  insects  will  be  removed  also;  tat 
unless  the  earth,  thus  carried  away,  is  thrown  into  Mine 
pond-hole,  and  left  covered  with  water,  many  of  the  iiuecli 
contained  in  it  will  undergo  their  transformations  and  cone 
out  alive  the  next  year. 

Canker-worms  are  subject  to  the  attacks  of  numy  enemle*. 
Great  numbers  of  them  are  devoured  by  several  kinds  of 
birds,  which   live  almost  entirely  upon  them  during  thflf 

season.  They  are  also  enteo 
by  a  very  large  and  spIeiMU 
ground-beetle  (  Cah$oma  9cnh 
tatar),  (Fig.  234,)  that  ip- 
pears  about  the  time  when 
these  insects  begin  to  leave  tbe 
trees.  These  beetles  do  n<A 
fly,  but  they  run  about  in  the 
grass  after  the  canker-wonnsi 
and  even  mount  upon  tbe 
trunks  of  the  trees  to  lebe 
them  as  thev  come  down. 
The    potter-wasp    (JfrnnflWi 


Fig.  2dl. 


*  St-H.'  Ynnkec  Furiucr  of  July  18,  1840,  fuui  Now  Kog^d  Fanner  of  Joo^^ 
1841,  for  some  valuable  remarks  by  Mr.  Fowler. 
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friil«»~»ia),  an  insect  rather  smaller  than  the  common  brown 
va^i  ftlU  her  clay  cells  with  cauker-wonns,  often  gathering 
a^Uteen  or  twenty  of  them  as  food  for  her  young."  A  four- 
«iaged  ichneumon-fly  also  stings  them,  and  deposits  an  egg 
m  every  canker-worm  thus  wounded.  From  the  egg  is 
liaiched  a  little  maggot,  that  preys  on  the  tatty  substance 
of  the  canker-worm,  and  weakens  it  so  much  that  it  is 
anaUe  to  go  ilirough  its  fiiture  transformations.  I  have 
iwn  one  of  these  flics  sting  several  canker-worms  in  suc- 
r«s«on,  and  swarms  of  them  may  be  observed  around  the 
trees  as  long  as  the  canker-worms  remain.  Their  services, 
iWefore,  ar«  doubtless  very  considerable.  Among  a  large 
unuiber  of  canker-worms,  taken  ])rumiscuously  from  various 
tftw,  I  found  that  nearly  one  third  of  the  whole  were 
mialile  lo  finish  their  transformations,  because  tliey  had  been 
ittMked  by  internal  enemies  of  another  kind.  Tliese  were 
little  maggots,  that  lived  singly  within  tlie  bodies  of  the 
fsjiker-worais,  till  the  latter  died  from  weakness ;  after  which 
tiie  m:mgots  undei'went  a  change,  and  finally  came  out  of 
tile  Uxiira  of  tlieir  victims  in  the  form  of  small  two-winged 
1.111  LiKi-fhes,  belonging  to  the  genus  Tachina. 

Mr.  E.  C.  Herrick,  of  New  Haven,  Connecticut,  has  made 
■^e  intcivsting  discovery  that  the  eggs  of  the  canker-worm 
mixh  aru  pierced  by  a  tiny  four-winged  fly 
(%.  235,  greatly  magnitied),  a  species  of 
fktggatUr-,  which  goes  from  egg  to  egg,  and 
''"'ps  in  each  of  them  one  of  her  o 
■^'tnetimes  every  canker-worm  egg  in  a  clus- 
'w  will  be  found  to  have  been  tlius  punctured  and  seeded 
'w  »  fiitnre  harvest  of  tlie  Plalygasier.  The  young  of  tliis 
^'^ygatter  is  an  exceedingly  minute  maggot,  hatched  within 
ihu  ouiker-worm  egg,  the  shell  of  which,  though  only  one 
"lirtielli  of  an  inch  long,  serves  for  its  habitation,  and  tlie 
ttffltent»  for  its  food,  till  it  is  fully  grown ;  af\er  which  it 
'  Sat  iIm  bMtMy  of  UiU  inceui,  aud  a  figure  oT  Iter  twlk,  in  tlt«  BoaUui  Culii- 
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becomes  a  chrysalis  within  the  same  shell,  and  in  due 
comes  out  a  Platygaster  fly,  like  its  parent.     This  last 
formation  Mr.  Herrick  found  to  take  place  towards  the 
of  June,  from  eggs  laid  in  November  of  the  year  before ; 
he  thinks  tliat  the  Aies  continue  alive  through  the  summey 
till  tlie  appearance  of  the  canker-worm  moths  in  tlie  autQim 
affords  them  the  opportunity  of  laying  tlieir  eggs  for  another 
brood.      As   these  little  parasites   prevent  the  hatching  d 
the  eggs  wherein  they  are  bred,  and  as  they  seem  to  be 
very  abundant,  they  must  be  of  great  use  in   preventing 
the  increase  of  the  canker-worm.     Without  doubt  such  wise- 
ly appointed   means   as   tliese   were   once   enough   to  keep 
within  due   bounds   these   noxious   insects ;   but,  since  oor 
forests,  their  natural  food,  and  our  birds,  their  greatest  en- 
emies, have  disappeared  before  the  woodman's  axe  and  the 
sportsman's  gun,  we  are  lefl  to  our  own  ingenuity,  pe^Mve^ 
ance,  and  united  efforts,  to  contrive  and  carry  into  eftct 
other  means  for  checking  their  ravages. 

Between  the  years  1841  and  1847,  canker-worms  ilmoit 
entirely  disappeared  in  the  vicinity  of  Boston.  At  the  latter 
date,  there  was  a  visible  increase  of  them  here,  and  their 
numbers  have  rapidly  augmented  every  subsequent  veer. 
In  a  few  years  more,  unless  checked  by  natural  or  artificial 
means,  they  will  probably  prove  as  destructive  as  at  ant 
former  time.  The  writer  of  this  work  has  given  repeated 
w^aming  of  these  facts  in  the  public  prints,  and  has  pointed 
out  the  remedies  to  be  applied.* 

Apple,  elm,  and  lime  trees  are  sometimes  injured  a  good 
deal  by  another  kind  of  span-worm,  larger  than  the  caIlke^ 
worm,  and  very  different  from  it  in  appearance.  It  if  rf 
a  bright  yellow  color,  witli  ten  crinkled  black  lines  along 
the  top  of  the  back ;  the  head  is  rust-colored ;  and  the  beDf 
is  i)aler  tlian  the  rest  of  the  body.     When  fully  grown,  it 

•  Soo  IV.iiric  Fanner,  Vol.  VIII.  p.  172,  for  June,  1848.  Ma««achoM«nii  V\cn^ 
man,  for  June  24,  1H4»,  Nov.  23,  I860,  nnd  May  17,  1861.  Boston  CulUvstur.  V»»- 
24,  184U.     Nuw  Knglaud  Fanner,  Vul.  II.  p.  262,  for  Aagutt,  ISM. 
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nauares  about  one  inch  and  a  quarter  in  length.  It  oAen 
«at8  witli  the  middle  of  the  body  curved  upwards  a  little, 
md  sometimes  even  without  the  support  of  its  fore  legs, 
rhfl  leaves  of  the  lime  seem  to  be  its  natural  and  favorite 
bod,  tor  it  may  be  found  on  this  tree  every  year;  but  I 
tare  often  seen  it  in  considerable  abundance,  with  common 
snker-worma,  on  other  trees.  It  is  hatched  rather  later, 
ind  does  not  leave  the  trees  quite  so  soon  as  the  latter. 
Vboat  or  soon  after  the  middle  of  June  it  spins  down  from 
he  trees,  goes  into  the  ground,  and  clianges  to  a  chrysalis 
n  a  little  cell  five  ch*  six  inches  below  the  sur&ce ;  and 
rom  this  it  comes  out  in  the  moth  state  towards  the  end 
if  October  or  during  the  month  of  November.  More  rarely 
ts  last  transformation  is  retarded  till  the  spring. 

The  females  are  wingless  and  grub-like,  with  slender 
hread-shaped  antennES.  As  soon  as  they  leave  the  ground 
hey  creep  up  tlie  trees,  and  lay  their  eggs  in  Uttle  clusters, 
lere  and  there,  on  tlie  branches.  The  males  have  large 
jid  delicate  wings,  and  their  antennse  have  a  narrow  feath- 
Tj  edging  on  each  side.  They  follow  the  females,  and 
«ir  with  them  on  the  trees.  This  kind  of  moth  closely 
«8embles  the  Hme-looper  or  umber  moth  (^Ifi/hemia  defo- 
iaria)  of  Europe ;  but  differs  from  it  so  much  in  the  larva 
tate,  that  I  have  not  the  slightest  doubt  of  its  being  a 
listinct  species,   and 

ordingly  name  it  Jft/ber-  ««■  sas- 

tM  TUiaria  (Fig. 
be  lime-tree  winter-moth, 
nan  T3ia,  the  scientiiic 
lame  of  its  favorite  tree, 
rhe  fore  wings  of  the 
nale  are  rusty  butf  or 
lankin-yellow,  sprinkled 
vith  very  fine  brownish  dots,  and  banded  with  two  trans- 
'erse  wavy,  brown  linos,  the  band  nearest  the  shoulders 
leing  oflen  indistinct ;  in  the  space  between  the  bands,  and 
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near  to  the  thick  edge  of  the  wing,  there  is  genendlj 
brown  dot.     The  hind  wings  are  much  paler  than  the  oth< 
and  have  a  small  brownish  dot  in  the  middle.     The  col 
of  the  body  is  the  same  as  that  of  the  fore  wings ;  and 
legs  are  ringed  with  buif  and  brown.     The  wings  expacad 
one  inch  and  three  quarters.     The  body  of  the  female        ii 
grayish   or  yellowish  white ;   it  is   sprinkled   on   the  sid.^Bi 
with  black  dots,  and  there  are  two  square  black  spots 
the  top  of  each  ring,  except  the  last,  which  has  only 
spot.      The  front  of  the  head  is  black;  and  the 
and  the  legs  are  ringed  with  black  and  white.     The  tail 
tipped  with  a  tapering,  jointed  egg-tube,  that  can  be  dm 
in  and  out,  like  the  joints  of  a  telescope.     Exclusive  of 
tube,  tlie  female  measures  about  half  an   inch   in  lengtX^. 
The  eggs  are  beautiful  objects  when  seen  under  a  microecq»<^' 
They  are  of  an  oval  shape,  and  pale  yellow  color,  and 
covered  with  Uttle  raised  lines,  like  net-work,  or  like 
cells  of  a  honeycomb. 

As  these  span-worms  appear  at  the  same  time  as  cankev* 
worms,  resemble  them  in  tlieir  habits,  and  often  live  on  tbc 
same  trees,  they  can  be  kept  in  check  by  such  means  as  are 
found  useful  when  employed  against  canker-worms. 

Probably  more  than  one  hundred  different  kinds  of  Geom- 
eters may  be  found  in  Massachusetts  alone.  Seventy-dgbt 
are  already  known  to  me.  Some  of  these  are  smalU  and 
are  not  otherwise  remarkable;  some  are  distinguished  for 
their  greater  size  and  beauty  in  the  moth  state,  or  for  the 
singularity  of  the  forms  and  habits  of  their  caterpillaxi. 
None  of  them,  however,  have  become  so  notorious  on  ac- 
count of  tlieir  devastations  as  the  species  already  described. 

4.    Dklta-Moths.     {Pipralides.) 

The  Ptralides  of  Linnasus  are  nearly  akin  to  the  Ge- 
ometers. I^treille  called  them  DeltaideSy  because  the  ferm 
of  tlie  motlis,  when  their  wings  are  dosed,  is  triangular* 
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like  that  of  the  Greek  letter  A.  For  the  same  reason  I 
have  called  them  Delta-moths.  The  body,  in  these  moths, 
b  long  and  slender.  The  fore  wings  are  long  and  rather 
narrow,  and  cover  the  hind  wings  nearly  horizontally  when 
It  rest.  The  feelers  are  generally  very  long,  flattened  side- 
irise,  and  more  or  less  turned  up  at  tlie  end.  The  tongue 
n  some  is  of  moderate  length,  in  others  it  is  very  smaU 
jr  invisible.  The  antennsB  are  long  and  generally  sunple 
3r  bristle-formed  in  both  sexes;  in  some  males,  however, 
they  are  feathered,  and  in  a  few  others  they  have  a  singular 
knot  or  crook  in  the  middle.  The  legs  are  long  and  slen- 
ler;  and  the  first  pair  is  often  fringed  with  tufts  of  long 
bairs.  Most  of  these  moths  fly  at  night ;  a  few  are  on  the 
iring  in  the  daytime  also.  They  generally  prefer  moist  and 
ihady  places,  where  the  long  grass  and  thick  foliage  shelter 
them  from  the  light  and  heat  of  the  sun.  Some  of  them 
Brequent  houses. 

The  meal-moth  (^Pyralis  farindUs),  (Plate  VII.  Fig.  8,) 
the  caterpillar  of  which  may  be  found  in  old  flour-barrels, 
IS  often  seen  on  the  ceilings  of  rooms,  sitting  with  its  tail 
mrved  over  its  back.  The  fore  wings  of  this  pretty  moth 
ire  light  brown,  crossed  by  two  curved  wliite  lines,  and 
vnth  a  dark  chocolate-brown  spot  on  the  base  and  tip  of 
sach.  The  tabby,  or  grease-moth  (^Aglossa  pingvdnaUs)^ 
the  larva  of  which  lives  in  greasy  animal  substances,  is  also 
to  be  found  in  houses,  and  is  known  by  its  narrow  glossy 
wings,  of  a  smoky  gray  color,  crossed  by  wavy  lighter- 
colored  bands;  its  tongue  is  not  visible.  The  motions  of 
some  of  the  day-flying  kinds  (^Simaethis)  are  very  curious. 
When  they  alight  upon  a  leaf,  they  whirl  round  sidewise, 
in  a  circular  direction,  with  the  head  in  the  centre  of  the 
circle,  and  tlien  return  in  the  contrary  direction,  and  repeat 
these  gyrations  several  times  in  succession. 

The  larvse  or  caterpillars  of  the  Deltarmoths  are  long 
uid  slender,  tapering  at  each  end,  and  naked,  or  with  only 
ei  few  short  hairs,  which  are  rarely  visible  to  the  naked  eye. 
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Some  of  them  have  sixteen  legs,  otheis  have  only  fburtM 
The  latter  creep  very  much  like  the  span-worms,  but  a^^ 
more  active  and   quick   in   their   motions.      Most  of  tliexn 
live  exposed  upon  or  uii<ler  the  leaves  of  plants,  and,  v 
they  come  to   tlieir   foil   growth,   they  enclose   tLemselrt 
in  cocoons  formed  of  folded  leaves  thinly  lined  with  i 
in  which  they  undergo  their  transformations.     Some  I 
(^Sydrocampa  and  Peti-ophila)  live  in  the  water  upon  aqm 
plants,  and  secure  themselves  in  cylindrical  leafy  cases,  fiua 
to  cover  the  whole  of  the  body  except  the  head  and  s\x  ibtt^ 
legs,  and  made  air-tight.      These  cases  prevent  the  witer 
from  getting  into  tiie  lateral  breathing-holea  of  the  cater- 
pillars, and  contain  a  suiHcient  quantity  of  air  for  them  U 
breathe ;  and.  with  them,  they  can  easily  move  about  miJe 
tlie  siirfece,  upon  the  plants  which   serve   lliem  for  fond 
Some  of  the  aquatic  kinds  do  not  make  these  air-tij 
for  they  do  not  need  tliem,  as  they  breathe  through  fringfi 
gills,  placed  along  tlie  sides  of  tlieir  bodies.     Thus  we  « 
tliat  evon  aquatic  plants  are  inhabited  by  peculiar  tribes  fl 
insects,  which  keep  in  check  their  redundant  vegetatJon.  xu 
■which  are  fitted,  by  extraordinary  and  curious  contrivanca 
for  the  element  wherein  they  are  appointed  to  live.     Thfl 
aquatic  insects  stand  on  the  limits  of  the  order,  and  ca 
nect  the  Lepidoptem  with  the  Ncuroptera,  by  means  of  d 
May-flies  (^Pkri/gan^adte)  belonging  to  tlie  latter  order. 

Those  caterpillars  of  the  Pyralides  that  have  only  fouRel 
legs  may  be  called  Hemiinians  (Hermisud-e),  after  A 
principal  genus  in  tlie  group.  The  hop-vino  is  often  infcsta 
by  great  numbers  of  tliese  caterpillars.  They  eat  large  hoi 
in  the  leaves,  and  tliereby  sometimes  greatly  injure  the  plai 
Caterpillars  of  this  kind  have  also  been  observed  on  t 
hop  in  Europe,  from  whence  ours  may  have  been  inQ 
duced;  but  until  specimens  from  Europe  and  this  couni 
are  compared  together,  in  all  their  states,  it  wUl  be  ■ 
to  consider  the  latter  as  distinct.  Our  hop-vine  caterpilli 
are  felse-loopers,  bending  up  the  back  a  little  when  tli 
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cie^^p,  because  the  first  pair  of  prop-legs,  found  in  other 
dle^irpillars,  is  wanting  in  them.     The  rings  of  their  bodies 
ue     xather  prominent,  the  cross-lines  between  them  being 
deep.      They  are  of  a  green  color,  with  two  longitudinal 
wldte  lines  along  the  back,  a  dark  green  line  in  tlie  middle 
Vetween  them,  and  an  indistinct  whitish  line  on  each  side 
of  the  body.     The  head  is  green,  and  very  regularly  spotted 
with  minute  black  dots,  from  each  of  which  arises  a  very 
short  hair.     There  are  similar  dots  and  hairs  arranged  in 
two  transyerse  rows  on  each  of  the  rings.     When  disturbed, 
diey  bend  their  bodies  suddenly  and  with  a  jerk,  first  on 
oae  side  and   then  on  the  other,  each   time  leaping  to  a 
^nsiderable  distance,  so  that  it  is  difiicult  to  catch  or  hold 
^ein«     They  make  no  webs  on  the  leaves,  and  do  not  sus- 
pend themselves  by  silken  threads  like  the  Geometers ;  but 
they  are  very  active,  creep  fast,  and  soon  get  upon  the  leaves 
*gain  after  leaping  off.     When  fully  grown  they  are  about 
®^ght  tenths  of  an  inch  long.     They  then  form  a  tliin,  imper- 
^ot^  silky  cocoon  within  a  folded  leaf,  or  in  some  crevice  or 
Weltered  spot,  and  are  changed  to  brownish  chrysalids,  which 
Pi'^^sent  nothing  remarkable  in  their  appearance.    Three  weeks 
^ft^frwards  the  moths  come  forth  from  these  cocoons. 

There  are  two  broods  of  these  insects  in  the  course  of 
^^  summer.  The  caterpillars  of  the  first  brood  appear  in 
ly  and  June,  and  are  transformed  to  moths  towards  the 
of  June,  and  during  the  early  part  of  July.  Those 
^^  the  second  brood  appear  in  July  and  August,  and  are 
^l^^nged  to  moths  in  September.  The  insects  of  the  second 
^*Xxxi  are  much  the  most  numerous  usually,  and  do  much 
*^ore  damage  to  the  hop-vine  than  the 
^tJiere.      The  moth  has  been   named  ^**- ^• 

-^ypena  HumuU  (Fig.  237),  the  hop- 
bine Hypena,  upon  the  supposition  that 
^t  18  distinct  firom  the  Hypena  rostralis^ 
^   hop-vine    snout-moth    of   Europe. 
These  moths   are   readily  known    by 
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their  long,  wide,  and  flattened  feelers,  which  are  held  ckie 
together,  and  project  horizontally  from  the  fore  part  of  the 
head,  in  the  manner  of  a  snout.  The  antennas  in  both 
sexes  are  naked,  and  bristle-formed.  The  wings  vary  in 
color,  being  sometimes  dusky  or  blackish  brown,  and  soma- 
times  of  a  much  lighter  rusty-brown  color.  The  fore  wingi 
are  marbled  with  gray  beyond  the  middle,  and  hare  a  di»- 
tinct  oblique  gray  spot  on  the  tip ;  they  are  crossed  bj  two 
wavy  blackish  lines,  one  near  the  middle,  and  the  other 
near  the  outer  hind  margin ;  these  lines  are  formed  by  little 
elevated  black  tufts,  and  there  are  also  two  similar  tofti 
on  the  middle  of  the  wing.  The  hind  wings  are  dnskr 
brown  or  light  brown,  with  a  paler  fringe,  and  are  without 
bands  or  spots.  The  wings  expand  about  one  inch  and  a 
quarter. 

The  means  for  destroying  the  hop-vine  caterpillan  ire 
showering  or  syringing  the  plants  with  strong  soapsuds,  or 
with  a  solution  of  oil-soap  in  water,  in  the  proportion  of  two 
pounds  of  the  soap  to  fourteen  or  fifteen  gallons  of  water. 

The  foregoing  is  the  only  kind  of  Delta-moth  that  appetn 
to  be  particularly  injurious  to  any  of  our  useful  or  cnltiTited 
plants. 

5.    Leaf-Rollers.     (Tortnces.) 

There  are  many  caterpillars  that  curl  up  the  edges  of  the 
leaves  of  plants  into  little  cylindrical  rolls,  open  at  each 
end,  and  fastened  together  with  bands  or  threads  of  lOk. 
These  rolls  serve  at  once  for  tlie  habitations  and  the  feod 
of  the  insects ;  and  to  the  latter  Linnaeus  gave  the  nane 
of  ToRTRicES,  derived  from  a  Latin  word  signifying  to  curi 
or  twist.  All  the  caterpillars  now  put  in  this  tribe  are  not 
leaf-rollers.  Some  of  them  Hve  in  leaf  and  flower  bndf* 
and  fasten  the  leaves  together  so  that  the  bud  cannot  opeiif 
while  they  devour  the  tender  substance  within.  Some  Hw 
in  a  kind  of  tent  formed  of  several  leaves,  drawn  togccbcr 
and  secured  with  silken  threads.     Others  are  foand  in  tlie 
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toder  shoots  or  under  the  bark  of  plants.  A  few  bore  into 
jTOong  firuits,  which  they  cause  to  ripen  and  fall  prematurely. 
k  still  smaller  number  of  kinds  live  on  tlie  leaves  of  plants, 
szposed  to  view,  and  without  any  kind  of  covering  over 
hem.  Most  of  these  insects,  when  disturbed,  let  tliemselves 
lown  by  threads,  Uke  the  Geometers.  Very  few  of  them 
Dake  cocoons ;  the  greater  number  transforming  witliin  tlie 
t>lled  leaves,  or  in  the  other  situations  wherein  they  usually 
[well.  They  are  furnished  with  sixteen  legs,  and  tlieir 
Kxlies  are  nearly  or  quite  naked.  Many  of  their  chrysalids 
lave  two  rows  of  minute  prickles  across  each  of  the  rings 
>f  the  hind  body,  by  the  help  of  which  they  push  themselves 
lalf-way  out  of  their  habitations,  when  the  included  motlis 
ire  about  to  come  forth. 

The  moths  of  this  tribe  are  mostly  of  small  size,  very  few 
if  them  expanding  more  than  one  inch.  They  carry  their 
rings  like  a  steep  roof  over  their  bodies  when  they  are 
it  rest.  Their  fore  wings  are  very  much  curved,  and  are 
'ery  broad  at  the  shoulders,  and  hence  tliesc  insects  are 
ailed  Plaiyomides^  that  is,  broad  shoulders,  by  the  French 
laturalists.  These  wings  are  generally  very  prettily  banded 
nd  spotted,  and  are  sometimes  ornamented  with  brilliant 
aetallic  spots.  The  hind  wings  are  plain,  and  of  a  uniform 
.usky  or  grayish  color,  and  the  inner  edge  is  folded  like 
.  fim  against  the  side  of  the  body.  Their  antenna)  are 
laked  or  thread-like.  Their  feelers,  two  in  number,  are 
iroad,  of  moderate  length,  or  project  like  a  short  beak  in 
font  of  the  head,  and  are  never  curved  upwards.  The 
piral  tongue  is  mostly  short,  and  sometimes  invisible.  The 
ody  is  rather  short  and  thick,  and  the  legs  are  also  much 
horter  in  proportion  than  in  the  Delta-moths.  These  little 
aoths  fly  only  in  the  evening  and  night,  and  remain  at  rest 
.nring  the  day  upon  or  near  the  plants  inhabited  by  their 
aterpillars.  They  are  most  abundant  in  midsummer,  but 
ertsun  species  appear  in  the  spring  or  autumn.  The  habits 
f  the  Tortrices,  in  all  their  states,  arc  not  yet  known  well 
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enough  to  enable  us  to  group  the  insects  together  under 
family  names. 

The  caterpillars  of  some  of  our  largest  species  are  foand 
on  tlie  ends  of  the  branches  of  various  trees  and  bushes,  in 
nests,  made  of  the  young  leaves  drawn  together  in  buncho, 
and  festened  with  threads.     In  the  middle  of  these  nests 
tlie  caterpillars  live,  either  singly,  or  in  companies  of  serenl 
individuals  together.     Nests  of  this  kind,  containing  a  luge 
number  of  caterpillars,  may  often  be  seen  on  oak-trees  in 
the  summer.     The  chrysalids  force  their  way  partly  out  of 
the  nests  by  the  help  of  the  transverse  rows  of  prickles  on 
tlieir  backs,  when  the  moths  are  about  to  make  their  esctpe. 
The  moths  resemble  in  form  and  general  appearance  those 
of  another  species,  tlie  caterpillars  of  which  live  singlr  in 
much  smaller  nests,  on  apple-trees  and  rose-bushes.    Earij 
in  May,  or  soon  aftx^r  the  buds  of  the  apple-tree  begin  to 
open,  these  Uttle  caterpillars  begin  their  labors.     Thejcorl 
up  and  fasten   together  the  small  and  tender  leaves  thtt 
supply  them  both  with  shelter  and  food  ;  and  in  this  wij* 
they  often   do   considerable   damage  to  the  trees.     These 
caterpillars  are  sometimes  of  a  pale  green  color,  with  the 
head  and  the  top  of  the  first  ring  brownish ;  and  sometiiiifli 
the  whole  body  is  brownish  or  dull  flesh-red ;  tliey  are  roo^ 
to  the  touch,  with  minute  warts,  each  of  which   prodoc* 
a  very  short  hair,  invisible  to  the  naked  eye.     They  coiD* 
to  their  full  size   towards   the  middle  of  June,  and  then 
measure   nearly  or  quite   half  an   inch   in   length.      Afif* 
this,  they  line  the  inner  surface  of  the  curled  leaves  coo^ 
posing  their  nests  with  a  web  of  silk,  and  are  then  chang^ 
to  chr}'salids  of  a  dark  brown  color.      Towards  the  end  <» 
June,  or  early  in  July,  the  chrysalis  pushes  itseU'  half-wsj 
out  of  its  nest,  and  bursts  open  at  the  upper  end,  so  ths^ 
the  moth  may  come  out.     The  moth  closely  resembles  the 
Jjozotcenia*  oporaixa  of  Europe,  but  differs  from  it  in  havinf 

•  Thi.'»  wonl  wiifl  pn»lml»ly  aii  om>r  of  the  i)n»s(»  in  the  **  CataJojjuo "  i»f  M'- 
St«*|)licuA,  by  whom  the  g«uus  was  praposed.    It  has,  howeYer,  been  copied  >» 
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the  fore  wings  broader  at  the  base,  more  curved   on   the 
front  edge,  and  more  hooked  at  the  tip,  and  its  markings 
are  also  somewhat  different.     It  may 
be  called  Laxotcenia  Bosacecma  (Fig.  ^  288. 

238),  the  oblique-banded  moth  of  the 
Rose  tribe,  for  to  the  latter  the  apple- 
tree  belongs  as  well  as  the  rose.  The 
fore  wings  of  this  moth  are  very  much 
arched  on  their  outer  edge,  and  curve 
in  the  contrary  direction  at  the  tip,  like  a  little  hook  or 
short  tail.  They  are  of  a  light  cinnamon-brown  color, 
crossed  with  little  wavy  darker-brown  lines,  and  with  three 
broad  oblique  dark  brown  bands,  whereof  one  covers  the 
base  of  the  wing,  and  is  oftentimes  indistinct  or  wanting, 
the  second  crosses  the  middle  of  the  wing,  and  the  third, 
which  is  broad  on  the  front  edge  and  narrow  behind,  is 
near  the  outer  hind  margin  of  the  wing.  The  hind  wings 
are  ochre-yellow,  with  the  folded  part  next  to  the  body 
blackish.     It  expands  one  inch  or  a  little  more. 

Little  caterpillars  of  another  species  are  sometimes  found 
in  May  and  June  in  the  opening  buds  and  among  the  ten- 
der leaves  of  the  apple-tree.  They  live  singly  in  the  buds, 
the  leaves  of  which  they  fasten  together  and  then  devour. 
These  caterpillars  are  of  a  pale  and  dull  brownish  color, 
warty  and  slightly  downy  like  the  foregoing  kind,  with  the 
head  and  the  top  of  the  first  ring  dark  shining  brown; 
and  a  dark  brown  spot  appears  tlirough  the  skin  on  the 
top  of  the  eighth  ring.  They  generally  come  to  their 
growth  by  the  middle  of  June,  and  are  changed  to  sliining 
brown  chrysalids  within  the  curled  leaves,  in  a  little  web 
of  silk,  wherewith  their  retreats  are  lined.  The  chrysalis 
has  only  one  row  of  prickles  across  the  rings  of  the  back. 
The  motlis  come   out  early  in  July.      They  very  closely 

tereral  other  works  by  other  authors^  without  correction  or  comment  LoxoUtmia, 
meaoing  oblique  bond,  seems  to  be  the  right  name  for  the  moths  of  this  genu», 
which  are  distinguished  by  the  oblique  bands  on  tlicir  fore  wings. 
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resemble   the  European   Penihina  eovniiana^^  and  pcrhsavps 
may  be  merely  a  variety  of  it     The  head  and  thorax  s^are 
dark  ash-colored.     The  fore  wings  are  of  the  same  co^Mor 
at  each  end,  and  grayish  white  in  the  middle,  mottled  wf  th 
dark  gray;   there  are  two  small  eye-like  spots  <m  each        of 
them ;  one  near  the  tip,  consisting  of  four  little  black  iiiml^'^^ 
placed  close  together  in  a  row,  on  a  light  brown   groon    -^ 
the  inner  marks  being  longer  than  the  others;   the  seconrisd 
eye-spot  is  near  the  inner  hind  angle,  and   is  formed 
three  minute  black  spots,   arranged   in   a  triangle,   in 
middle  of  which  there  is  sometimes  a  black  dot.     The 
wings  are  dusky  brown.     This  moth  expands  firom  one 
to  six  tenths  of  an  inch.     It  may  be  called  Penthma 
the  eye-spotted  Penthii^.     My  attention  was  called  to 
depredations  of  this  bud-moth,  and  of  the  preceding  s] 
by  John  Owen,  Esq.,  of  Cambridge,  by  whom  the  motl 
were  raised  from  the  caterpillars,  and  presented  to  me. 
is  difficult  at  first  to  conceive  how  such  insignificant  crea- 
tures can  occasion  so  much  mischief  as  they  are  found  to  do 
This  seems  to  arise  from  the  number  of  the  insects, 
their  mode  of  attack,  whereby  the  opening  foliage  is  checkecfc-^^ 
in  its  growth  or  nipped  in  the  bud.     To  pull  off  and  cnisl 
the  withered  clusters  of  leaves  containing  the  caterpillars 
tlie  clirysalids,  is  the  only  remedy  that  occurs  to  me.     Il 
were  to  be  wished  that  some  better  way  of  putting  a  8t< 
to  tlie  ravages  of  the  leaf-rollers  and  bud-moths  that  infest 
many  of  our  fruit-trees  and  flowering  shrubs  could  be 
covered. 

Apricot,  peach,  and  plum  trees,  when  trained  against. 
walls  in  the  o|)cn  air,  are  said  to  suffer  very  much  some- 
times  from  the  attacks  of  insects  whose  habits  resemble 
those  of  the  eye-spottod  Penthina.  But,  as  I  have  not  yet 
seen  tlicm  in  the  moth  state,  I  cannot  say  whether  they 
are   of  the   same   species   as   the   bud-moth   above   named. 

*  i^nktutta  lomitana,  StcpliviiK;  PctcHtKhroma  ctfmitana^  CnrtU;  PemAima 
Vu\nnic\w\. 


rerliapa  they  are  identical  with  the  apricot-bud  caterpiJIara 
Ditula  ant/uetiorana)  of  Europe,  tlie  depredations  of  which 
(tve  been  descril)ed  by  Mr.  Westwood  in  the  fourteenth 
olume  nf  the  "Gardener's  Mugaziiie."  Besidus  picking 
r  the  curled  and  conHned  clusters  of  leaves,  when  practi- 
cable. I  would  recommend  tlioroughly  drencliing  the  trees 
with  Mr.  Haggerston's  remedy,  a  pound  of  oil-soap  in  from 
teven  to  ten  gallons  of  water,  in  the  hope  that  some  of  tlie 
mixture  might  penetrate  the  injured  buds  and  leaves,  and 
destroy  the  caterpillars  concealed  therein.  A  mixture  of 
one  gallon  of  the  liquor  expressed  by  tobacconists  from 
tobacco,  with  five  gallons  of  water,  has  been  used  to  the 
same  intent. 

Roses    are    infested    with  several    kinds    of   caterpillars 

belonging  to  tliis  tribe.      Mr.  Westwood  lias  described  one 

of  them,  and  mentions  others  that  arc  found   in   Europe, 

Hfa   the  thirteenth  volume  of  the  "  Gardener's   Magazine." 

HSmilar  species  are  not  uncommon  in  tliis  country.      Some 

Hn  these  spoilers  lasten  upon  the  leaves,  and  roll  them  up, 

or  stick  them  together,  to  serve  them  for  food  and  shelter ; 

while  others  Imk  unseen   in   the  0ower-buds,  and  canker 

them   to   tlie   heart,   before    they   can    spread   their  lovely 

petals  to  tlie  sun,  and  breathe  out  their  fragrance  to  tlie 

air.     A  particular  description  of  each  of  these  insects  would 

occupy  too  much  space  here ;  and  I  can  only  add,  that  tlie 

worm  in  the  bud  is  to  be  destroyetl  only  by  hand. 

Pine  and  fir  trees  arc  also  injured  by  some  of  the  Zbr- 

tricet,   that   pierce   the   ti'Utler    shoots   and   terminal   buds. 

^^^he   seat   of   their    depredations    becomes   known   by   the 

^■hiiing  of  the  resin  and  by  the  withering  of  tlie  bud  or 

^■dhoot.      The  latter  commonly  dies  in  consequence  of  the 

injury,  the  upward   growth  is  checked,  and  the  stem  only 

puts  forth  side  shoots   the  following  year.      Some   one   of 

these  side  shoots,  in  timet  takes  the  place  of  the  leading 

shoot,  and  thus  gives  to  the  trunk  an  irregular  and  crooked 

appearance,  and  renders  it  unfit  for  limber.     The  liistoiy 
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of  several  European  TartriceM  or  turpentine-moths,  tbit 
thus  injure  pines  and  firs,  is  given  in  KolIar*s  Treatise, 
wherein  we  are  advised  to  search  for  tlie  lumps  of  turpen- 
tine in  the  autumn,  and  destroy  the  caterpillars  under 
them,  or  to  cut  off  the  injured  shoots  and  bum  them 
with  their  inhabitants.  This  advice  it  may  be  proper  for 
us  to  follow,  although  it  is  not  yet  certain  that  our  turpen- 
tine-moths  are  actually  the  same  as  those  of  Europe. 

Among  the  insects  that  have  been  brought  to  America 
with  other  productions  of  Europe  may  be  mentioned  the 
apple-worm,  as  it  is  here  called,  wliich  has  become  natu- 
ralized wherever  the  apple-tree  has  been  introduced.  This 
mischievous  creature  has  sometimes  been  mistaken  for  the 
plum- weevil  (^BhynchcBnxu  (^Conotradidvui)  Nenuphar)^  de- 
scribed in  another  part*  of  this  treatise;  but  it  may  be 
easily  distinguished  therefrom  by  its  shape,  its  haUts,  and 
its  transformations.  Although  the  plum-weevil  prefers  stone 
fruit,  it  is  sometimes  found  in  apples  also;  on  the  other 
hand,  the  apple-worm  has  never  been  found  here  in  plums. 
It  is  not  a  grub,  but  a  true  caterpillar,  belonging  to  the 

Tartrix  tribe,  and  in  due  time  is  changed  to 

Flf.  289  ^ 

a  moth,  called  Carpocap%a  PonumeUa  (Fig. 
239), t  the  codling-moth,  or  fruit-moth  of 
the  apple.  An  anonymous  writer,  in  the 
^^Entomological  Magazine"^  of  London,  hai 
well  remarked  that  this  moth  **  is  the  most  beautiful  of  the 
beautiful  tribe  to  which  it  belongs ;  yet,  from  its  habits  not 
being  known,  it  is  seldom  seen  in  the  moth  state ;  and  the 
apple-grower  knows  no  more  than  the  man  in  the  moon  to 
what  cause  he  is  indebted  for  his  basketfuls  of  worm-eaten 
windfalls  in  the  stillest  weather." 

•  Pago  76. 

t  Tinea  Pinmmtlla,  L. ;  PyralU  Pomanay  F.  If  the  modern  name  of  the  ftmut 
be  correct,  it  was  probably  formed  from  two  Greek  word*  »ignifring  to  demw 
fruit  Perhaps  the  name  should  have  been  Carpocampa^  that  is,  in  English,  frnit- 
caterpillar. 

I  Vol.  I.  p.  144. 
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The  apple-worm  has  been  long  known  in  Europe,  and 
ts  history  has  been  written  by  Rosel,  Rdaumur,  Kollar, 
(V'estwood,*  and  other  European  naturalists.  A  good 
icconnt  of  it,  and  of  its  transformations,  by  Joseph  Tufts, 
Ssq.,  of  Charlestown,  Massachusetts,  was  published  in  the 
rear  1819,  in  the  fifth  volume  of  "  The  Massachusetts  Agri- 
lultoral  Repository  and  Journal " ;  and  Mr.  Joseph  Bur- 
elle,  of  Quincy,  Massachusetts,  has  also  made  some  remarks 
in  the  same  insect,  in  the  eighteenth  volume  of  *^  The  New 
Sngland  Farmer."  f  At  various  times,  between  the  mid- 
He  of  June  and  the  first  of  July,  the  apple-worm  moths 
nay  be  found.  They  are  sometimes  seen  in  houses  in  the 
nrening,  trying  to  get  through  the  windows  into  the  open 
lir,  having  been  brought  in  with  fruit  while  they  were  in 
he  caterpillar  state.  Their  fore  wings,  when  seen  at  a  dis- 
ance,  have  somewhat  the  appearance  of  brown  watered 
ilk;  when  closely  examined,  they  will  be  found  to  be 
Tossed  by  numerous  gray  and  brown  lines,  scalloped  like 
he  plumage  of  a  bird ;  and  near  the  hind  angle  there  is  a 
arge,  oval,  dark  brown  spot,  the  edges  of  which  are  of  a 
irjght  copper-color.  The  head  and  thorax  are  brown  min- 
gled with  gray;  and  the  hind  wings  and  abdomen  are 
ight  yellowish  brown,  with  the  lustre  of  satin.  Its  wings 
txpand  three  quarters  of  an  inch.  This  insect  is  readily 
listinguished  fi'om  other  moths  by  the  large,  oval  brown 
pot,  edged  with  copper-color,  on  the  hinder  margin  of 
»ch  of  the  fore  wings.  During  the  latter  part  of  June 
flid  the  month  of  July,  these  fiiiit-moths  fly  about  apple- 
rees  every  evening,  and  lay  their  eggs  on  the  young  fruit. 
rhey  do  not  puncture  the  apples,  but  they  drop  their  eggs, 
ine  by  one,  in  the  eye  or  hollow  at  the  blossom-end  of  the 
hut,  where  the  skin  is  most  tender.  They  seem  also  to 
•eek  for  early  finiit  rather  than  for  the  late  kinds,  which  we 

•  Gardener's  Magazine,  Vol.  XIV.  p.  284. 

t  Page  898.    See  also  some  remarks  on  this  insect  in  my  '*  Discourse  before  the 
tfaasachiuetta  Horticultural  Society,  in  1882,"  page  42. 
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find  are  not  so  apt  to  be  wormy  as  the  thin-skinnod  summer 
apples.     The  eggs  begin  to  hatch  in  a  few  days  after  they 
are  laid,  and  the  little  apple-worms  or  caterpillars  produced 
from  them  immediately  burrow  into  the  apples,  making  their 
way  gradually  from  the  eye  towards  the  core.     Commonly 
only  one  worm  will  be  found  in  the  same  apple;  and  it 
is  so  small  at  first,  that  its  presence  can  only  be  detected 
by  the  brownish   powder  it  throws  out  in  eating  its  way 
through  the  eye.     The  body  of  the  young  insect  is  of  a 
whitish  color;  its  head  b  heart-shaped  and  black;  the  top 
of  the  first  ring  or  collar  and  of  the  last  ring  is  also  black; 
and  there  are  eight  little  blackish  dots  or  warts,  arranged 
in  pairs,  on  each  of  the  other  rings.     As  it  grows  older, 
its   body  becomes   flesh-colored;   its  head,   the   collar,  and 
the  top  of  the  last  ring  turn  brown,  and  the  dots  are  do 
longer  to  be  seen.     In  the  course  of  three  weeks,  or  a  little 
more,  it  comes  to  its  full  size,  and  meanwhile  has  burrowed 
to  the  core  and   through   the  apple   in  various  dircctioot. 
To  get  rid  of  the  refuse  firagments  of  its  food,  it  gnaws  a 
round  hole  through  the  side  of  the  apple,  and  thrusts  them 
out  of  the  opening.     Through  this  hole  also  the  insect  mtkei 
its  escape  afler  the  apple  falls  to  the  ground ;  and  the  fidling 
of  the  firuit  is  well  known  to  be  hastened  by  the  injorr  it 
has  received  witliin,  which  generally  causes  it  to  ripen  before 
its  time. 

Soon  af^er  the  half-grown  apples  drop,  and  sometimes 
while  they  are  still  hanging,  the  worms  leave  them  and 
creep  into  chinks  in  the  bark  of  the  trees,  or  into  other 
sheltered  places,  wliich  they  hollow  out  with  their  teeth  to 
suit  tlieir  shape.  Here  each  one  spins  for  itself  a  cocoon 
or  silken  case,  as  thin,  delicate,  and  white  as  tissue  paper. 
Some  of  the  apple-worms,  probably  the  earliest,  are  said 
by  Kollar  to  change  to  chr}'salids  immediately  after  their 
cocoons  are  made,  and  in  a  few  dajrs  more  turn  to  moths, 
come  out,  and  lay  their  eggs  for  a  second  generation  of  the 
worms ;  and  hence  much  fruit  will  be  found  to  be  worm- 
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eaten  in  the  automn.  Most  of  the  insects,  however,  remain 
in  their  cocoons  through  the  winter,  and  are  not  changed 
to  moths  till  the  following  summer.  The  chrysalis  is  of  a 
bright  mahogany-brown  color,  and  has,  as  usual,  across  each 
of  the  rings  of  its  hind  body,  two  rows  of  prickles,  by  the 
help  of  which  it  forces  its  way  through  the  cocoon  before 
the  moth  comes  forth. 

As  the  apple-worms  instinctively  leave  the  fruit  soon  after 
it  falls  from  the  trees,  it  will  be  proper  to  gather  up  all 
wind-fallen  apples  daily,  and  make  such  immediate  use  of 
them  as  will  be  sure  to  kill  the  insects,  before  they  have 
time  to  escape.  Mr.  Burrelle  says,  that  if  any  old  cloth 
is  wound  around  or  hung  in  the  crotches  of  the  trees,  tlie 
apple-worms  will  conceal  themselves  therein ;  and  by  this 
means  thousands  of  them  may  be  obtained  and  destroyed, 
from  the  time  when  they  first  begin  to  leave  the  apples, 
until  the  fruit  is  gathered.  By  carefiilly  scraping  off"  the 
loose  and  rugged  bark  of  the  trees,  in  the  spring,  many 
chrysalids  will  be  destroyed;  and  it  has  been  said  tliat  the 
moths,  when  they  are  about  laying  their  eggs,  may  be 
smothered  or  driven  away,  by  the  smoke  of  weeds  burned 
under  the  trees.  The  worms,  often  found  in  summer  pears, 
appear  to  be  the  same  as  those  that  affect  apples,  and  are 
to  be  kept  in  check  by  the  same  means.  Cranberries  are 
likewise  affected  by  worms,  altogether  similar  to  apple-worms. 

6.     TiNKfi. 

The  word  moth  was  formerly  used  in  a  much  more  re- 
stricted sense  than  it  now  is.  It  was  originally  given  to 
the  caterpillars  of  certain  insects,  called  TineuE  by  Linnaeus, 
and  well  known  as  the  destroyers  of  clothing  and  of  other 
household  stuffs.  In  this  sense  we  find  it  used  in  our 
version  of  the  Scriptures,  and  in  the  works  of  old  English 
writers.  It  occurs,  with  very  little  change,  in  other  lan- 
guages also,  and  seems  to  have  been  derived  from  a  word 
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signifying  to  gnaw  or  to  eat*  Nearly  all  the  moth-worms, 
or  caterpillars  belonging  to  the  tribe  of  Tineae,  gnaw  holes  or 
winding  paths  in  the  substances  wherein  thej  live.  Some 
of  the  fragments  they  devour,  and  the  rest  they  &sten  to* 
gether,  with  a  few  silken  threads,  so  as  to  shelter  or  dotbe 
their  tender  bodies.  With  these  materials  some  of  them 
make  cylindrical  burrows,  through  which  they  can  move 
freely,  and  carry  on  the  destruction  unseen ;  and  others, 
with  the  same,  shape  for  themselves  various  kinds  of  pods 
or  cases,  large  enough  to  cover  their  bodies  entirely  when 
they  are  at  rest,  and  so  light  that  they  can  bear  them  about 
on  their  backs,  as  snails  do  their  shells.  Some  moth-wonns 
are  dark-colored;  but  most  of  them  are  of  a  dirty  white 
color,  with  a  brownish  head,  and  a  brown  spot  on  the  top 
of  the  first  ring.  They  are  either  wholly  naked,  or  hite 
only  a  few  short  hairs  thinly  scattered  over  the  surfiux  of 
their  bodies.  They  generally  have  sixteen  legs.  Some, 
however,  want  the  first  pair  of  prop-1^,  having  only  foa^ 
teen  in  all.  They  undergo  their  transformations  in  the 
burrows  or  cases  that  have  served  them  for  habitatioiis, 
either  with  or  without  the  additional  covering  of  a  cocooo 
spun  within  their  places  of  abode.  The  chrysalids  are  of 
a  brown  color,  and  are  rather  more  slender  than  tboie  of 
other  motlis.  In  the  winged  state  they,  vary  greatly  both 
in  form  and  color.  They  all  agree,  however,  in  having  the 
wings  long  and  narrow,  and  folded  or  wrapped  around  die 
iKxly,  more  or  less  closely,  when  they  are  at  rest.  iWr 
antennffi  are  bristle-shaped,  and  very  rarely  feathered  in 
either  sex.  Some  of  them  have  four  feelere,  others  obIt 
two ;  and  the  spiral  tongue  is  short.  Most  of  these  winged 
moths  are  very  small ;  indeed,  the  least  of  the  Lepidoptan 
belong  to  this  tribe.  They  have  been  divided  by  sooie  nit- 
uralists  into  two,  and  by  others  into  three  groups,  namelT, 
CrambidtB^  YponomeiUadce^  and  TineadcB^  tlie  difterences  be- 

*  FiiMii  the  (iotliic  maten^  to  f^uw,  tind  from  miitjan,  to  cat,  wc  liave  the  Aof:)-*- 
Suxou  wunl  mtMky  a»  now  um<1,  aiid  matha,  a  iiingp;nC. 
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tween  which  it  is  not  necessary  particnlarlj  to  notice  in  this 
place. 

Some  moth-worms  burrow  into  leaves,  and  make  winding 
passages  in  the  pulpy  substance  thereof,  under  the  skin; 
some  bore  into  the  stems  of  plants;  and  a  few  are  found 
only  on  the  surface  of  leaves,  or  on  roots.  Living  plants, 
however,  form  but  a  small  part  of  the  food  of  the  Tineae, 
most  of  which  subsist  on  other  substances;  and,  for  this 
reason,  they  would  have  been  passed  by  without  further 
notice,  were  it  not  for  the  depredations  of  certain  species 
on  some  of  our  most  valuable  possessions.  Most  of  these 
pests  are  foreign  insects,  and  have  been  introduced  into  this 
country  from  abroad ;  it  will  not,  therefore,  be  in  my  power 
to  offer  anything  absolutely  new  about  them.  Nevertheless, 
a  few  remarks  on  some  of  the  most  remarkable  or  destruc- 
tive of  these  moths  may  not  be  wholly  useless  or  unaccept- 
able to  those  persons  for  whom  this  treatise  was  particularly 
designed. 

The  largest  insects  of  this  tribe  belong  to  the  group  called 
CBAMBiDiB,  or  Crambians,  among  which  the  bee-moth  or 
WBX-moth  is  to  be  placed.  This  pernicious  insect  was  well 
known  to  the  ancients,  and  we  find  it  mentioned,  under 
the  name  of  Tinea^  in  the  works  of  Virgil  and  Columella,* 
old  Roman  writers  on  husbandry.  In  the  winged  state, 
the  male  and  female  differ  so  much  in  size,  color,  and  in 
the  form  of  their  fore  wings,  that  they  were  supposed,  by 
LimuBus  and  by  some  other  naturalists,  to  be  different  spe- 
cies, and  accordingly  received  two 
Afferent  names.f  To  avoid  confu- 
sion, it  will  be  best  to  adopt  the 
scientific  name  given  to  the  bee-moth 
by  Fabricius,  who  called  it  GaUeria 
eereana  (Fig.  240),  that  is,  the  wax 
Galleria,    because,   in    its    caterpillar 

•  Virgil,  Georgic  IV.  line  246.    CJolumcUa,  Husbandry,  Book  IX.  chap.  14. 
t  Toririx  eertana,  the  male;  Tinea  meUtmettaf  the  female. 
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state,  it  cats  beeswax.  Doubtless  it  was  first  brought  to 
this  country,  with  the  common  hive-bee,  from  Europe,  where 
it  is  very  abundant,  and  does  much  mischief  in  hives.  Very 
few  of  the  TinecB  exceed  or  even  equal  it  in  siae.  In  its 
perfect  or  adult  state  it  is  a  winged  moth  or  millerf  measur- 
ing, from  the  head  to  the  tip  of  the  closed  wings,  finom 
five  eighths  to  three  quarters  of  an  inch  in  length,  and  its 
wings  expand  from  one  inch  and  one  tenth  to  one  inch 
and  four  tenths.  The  feelers  are  two  in  number ;  and  the 
tongue  is  very  short,  and  hardly  visible.  The  fore  wings 
shut  together  flatly  on  the  top  of  the  back,  slope  steeply 
downwards  at  the  sides,  and  are  turned  up  at  the  end, 
somewhat  like  the  tail  of  a  fowl.  This  resemblance  prob- 
ably suggested  the  name  of  the  genus,  QaUeria^  which  seems 
to  have  been  derived  from  the  Latin  word  for  a  fowl.  Tbe 
male  is  of  a  dusty  gray  color ;  his  fore  wings  are  more  or 
less  glossed  and  streaked  with  purple-brown  on  the  outer 
edge,  they  have  a  few  dark  brown  spots  near  the  inner 
margin,  and  tliey  are  scalloped  or  notched  inwardly  at  the 
end ;  his  hind  wings  are  light  yellowish-gray,  with  whitish 
finnges.  The  female  is  much  larger  than  the  male,  and 
much  darker-colored  ;  her  fore  wings  are  proportiooallj 
longer,  not  so  deeply  notched  on  the  outer  hind  margin, 
and  not  so  much  turned  up  at  the  end;  they  are  mors 
tinged  with  purple-brown,  sprinkled  with  darker  spots ;  and 
the  hind  wings  are  dirty  or  grayish  white.  There  are  two 
broods  of  these  insects  in  the  course  of  a  year.  Some  winged 
moths  of  the  first  brood  begin  to  appear  towards  the  end 
of  April,  or  early  in  May;  those  of  tlie  second  brood  are 
most  abundant  in  August;  but  between  these  periods,  and 
even  later,  others  come  to  perfection,  and  consequently  some 
of  them  may  be  found  during  the  greater  part  of  the  sununer. 
By  day  they  remain  quiet  on  the  sides  or  in  the  crevic«i 
of  the  bee-house ;  but,  if  disturbed  at  this  time,  they  open 
their  wings  a  little,  and  spring  or  glide  swifUy  away,  so 
tliat  it  is  very  difficult  to  seize  or  to  hold  them*     Id  the 
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evening  they  take  wing,  when  the  bees  are  at  rest,  and 
hover  around  the  hive,  till,  having  found  the  door,  they 
go  in  and  lay  their  eggs.  Those  that  are  prevented  by 
the  crowd,  or  by  any  other  cause,  from  getting  within  the 
hive,  lay  their  eggs  on  the  outside,  or  on  the  stand,  and 
the  little  worm-like  caterpillars  hatched  therefrom  easily 
creep  into  the  hive  through  the  cracks,  or  gnaw  a  passage 
for  themselves  under  the  edges  of  it. 

These  caterpillars,  at  first,  are  not  thicker  than  a  thread. 
They  have  sixteen  legs.  Their  bodies  are  soft  and  tender, 
and  of  a  yellowish-white  color,  sprinkled  with  a  few  little 
brownish  dots,  from  each  of  which  proceeds  a  short  hair ; 
their  heads  are  brown  and  shelly,  and  there  are  two  brown 
spots  on  the  top  of  the  first  ring.  Weak  as  they  are,  and 
nnprovided  with  any  nataral  means  of  defence,  destined,  too, 
to  dwell  in  the  midst  of  the  populous  hive,  surrounded  by 
watchfril  and  well-armed  enemies,  at  whose  expense  they  live, 
they  are  taught  how  to  shield  themselves  against  the  ven- 
geance of  the  bees,  and  pass  safely  and  unseen  in  every  di- 
rection through  the  waxen  cells,  which  they  break  down  and 
destroy.  Beeswax  is  their  only  food,  and  they  prefer  the 
old  to  the  new  comb,  and  are  always  found  most  numerous 
in  the  upper  part  of  the  hive,  where  the  oldest  honeycomb 
is  lodged.  It  is  not  a  little  wonderfiil,  that  these  insects 
should  be  able  to  get  any  nourishment  from  wax,  a  sub- 
stance which  other  animals  cannot  digest  at  all;  but  they 
are  created  with  an  appetite  for  it,  and  with  such  extraor- 
dinary  powers  of  digestion,  that  they  thrive  weU  npon  this 
Idnd  of  food. 

As  soon  as  they  are  hatched  they  begin  to  spin ;  and 
each  one  makes  for  itself  a  tough  silken  tube,  wherein  it 
can  easily  turn  around,  and  move  backwards  or  forwards 
at  pleasure.  During  the  day  they  remain  concealed  in  their 
silken  tubes ;  but  at  night,  when  the  bees  cannot  see  them, 
they  come  partly  out,  and  devoiu*  the  wax  within  their 
reach.     As  they  increase  in  size,  they  lengthen  and  enlarge 
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their  dwellings,  and  cover  them  on  the  oataide  with  a 
ing  of  grains  of  wax  mixed  with  their  own  castings,  wfciruck 
resemble  gunpowder.  Protected  by  this  coating  from  the 
stings  of  the  bees,  they  work  their  way  through  the  coi 
gnaw  them  to  pieces,  and  fill  the  hive  with  their  filthy  w< 
till  at  last  the  discouraged  bees,  whose  diligence  and 
are  of  no  more  use  to  them  in  contending  with  their 
seen  foes,  than  their  superior  size  and  powerful  weapons, 
compelled  to  abandon  their  perishing  brood  and  their 
stores,  and  leave  the  desolated  hive  to  the  sole  possi 
of  the  miserable  spoilers.  These  caterpillars  grow  to 
length  of  an  inch  or  a  little  more,  and  come  to  their  itfEnll 
size  in  about  three  weeks.  They  then  spin  their 
which  are  strong  silken  pods,  of  an  oblong  oval  shape, 
about  one  inch  in  length,  and  are  often  clustered  together^  ^ 
great  numbers  in  the  top  of  the  hive.  Some  time  aftemai  ^*» 
the  insects  in  these  cocoons  change  to  chrysalids  of  a 
brown  color,  rough  on  the  back,  and  with  an  elevated 
brown  lino  upon  it  from  one  end  to  the  other.  When 
transformation  happens  in  the  autumn,  the  insects 
without  further  change  till  the  spring,  and  then  bunt 
their  cocoons,  and  come  forth  with  wings.  Those  wtuT*" 
become  chrysalids  in  the  early  part  of  sununer  are 
formed  to  winged  motlis  fourteen  days  afterwards,  and 
mediately  {mir,  lay  their  eggs,  and  die. 

Bees  suffer  most  from  the  depredations  of  these  insect* 
in  hot  and  dry  summers.  Strong  and  healthy  swarms,  pro- 
vided witli  a  constant  supply  of  food  near  home,  more  often 
escape  than  small  and  weak  ones.  When  the  motb-womis 
have  established  themselves  in  a  hive,  their  presence  is  made 
known  to  us  by  tlie  little  fragments  of  wax,  and  the  Uadi 
grains  scattered  by  tliem  over  tlie  floor.  Means  should 
tlien  be  taken,  without  delay,  to  dislodge  the  depredaton 
and  invigorate  the  swarm.  These  are  so  fiilly  described 
in  Dr.  Thacher's  ^^  Treatise  on  tlie  Management  of  Bees,** 
and  in  other  works  on  the  same  subject,  that  I  shall  limit 
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myself  to  a  few  remarks,  and  refer  the  reader  for  further 
particulars  to  these  works.  Kollar  states  that  there  is  but 
one  sure  method  of  clearing  bee-hives  of  the  moth,  and  this 
is  to  look  for  and  destroy  the  caterpillars  or  moth-worms 
and  the  chrysaUds ;  and  he  advises  that  the  hives  should 
be  examined,  for  this  purpose,  once  a  week,  and  that  all 
the  webs  and  cocoons,  with  the  insects  in  them,  should  be 
taken  out  and  destroyed.  At  all  events,  the  examination 
ought  to  be  made  every  year,  early  in  September,  when 
the  cocoons  will  be  found  in  greater  numbers  than  at  any 
other  time,  and  should  be  carefully  removed  and  burned. 
The  winged  moths  are  very  fond  of  sweets ;  and  if  shallow 
vessels,  containing  a  mixture  of  honey  or  sugar,  with  vin- 
egar and  water,  are  placed  near  the  bee-house  in  the  even- 
ing, the  moths  will  get  into  them  and  be  drowned.  In  this 
way  great  numbers  may  be  caught  every  night.  Several 
kinds  of  hives  and  bee-houses  have  been  contrived  and  rec- 
ommended, for  the  purpose  of  keeping  out  the  bee-moth ; 
bat  it  does  not  appear  that  any  of  them  entirely  supersede 
the  necessity  for  the  measures  above  recommended. 

The  various  kinds  of  destructive  moths  found  in  houses, 
stores,  bams,  granaries,  and  mills,  are  mostly  very  small 
insects ;  the  largest  of  them,  when  arrived  at  maturity,  ex- 
panding their  wings  only  about  eight  tenths  of  an  inch. 
The  ravages  of  some  of  these  little  creatures  are  too  well 
known  to^  a  particnlar  description.  Among  them  may 
be  mentioned  the  clothes-moth  (^Tinea  ve$tianeUa)y  the  ta- 
pestry or  carpet-moth  (21  tapetzella)^  the  fur-moth  (21  pel- 
Uonelld)j  the  hair-moth  (21  Crinelld),  and  the  grain-moth 
(21  ffranelld)y  with  some  others,  belonging  to  a  group  which 
may  be  called  Tineans  (Tineadjb)  ;  also  the  pack-moth 
(^AnacampM  sarcUeUa)^  which  is  very  destructive  to  wool 
and  fabrics  made  of  this  material,  and  the  Angoumois  grain- 
moth  (^Buialis  cerealeUa)^  both  of  which  are  to  be  included 
among  the  Yponomeutians.  In  the  cabinet  of  the  Boston 
Society  of  Natural  History,  the  cases  containing  the  large 
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and  beautiful  collection  of  sheik  were  fonnerlj  lined  with 
fine  white  flannel.  In  this  some  moths  soon  established 
themselves,  multiplied  very  fiist,  and,  in  the  coarse  a£  t 
few  years,  did  so  much  damage  that  it  became  necessary 

entirely  to    remove    the   moth-e^ten 

Rff   241. 

linings.     In  their  winged  state  th«e 

I       '  moths   (Fig.   241)   were  of  a  li^^ 

^\^^y^  buff  color,  with  the  lustre  of  ss^ttOi 

^^^HMI^^B^     and  had  a  thick  orange-colored    ^nft 

*^B^/I  Y^W^      on    the    forehead ;    th6   wings    wr^ere 

'      I  deeply  fringed,  and  the  first  pair 

lance-shaped,  and  expanded  rather  more  than  half  an 
This  species  agrees  very  well  with  the  description  gi^"^**** 

by  the  old  naturalists,  of  the   21^*^ 

Tiff   W2  * 

''  ftamfrarUella  ♦  (Pig.  242,  larva, 

size  and  magnified),  or  the 
fironted  Tinea,  and  with  Wood's         % 
ure  of  THnea  destructor j  the 
Should  it  prove  to  be  different  from  these,  it  may  be 
the  satin-buff  moth.      Objects  of  natural  history  are  ▼»»' 
apt  to  be  injured  by  another  moth,  closely  resembling  '         ^ 
foregoing,  and  differing  from  it  chiefly  in  being  somewr 
smaller,  and  in  having  the  hmd  wings  tinged  with 
Chocolate,  as  R<^aumur  has  remarked,  is  devoured  bj  ^       *^ 
other  Tinea,  whose  little  silken  cases  are  oflen  seen  ImjIp^p'^^**'* 
the  cakes,  and  I  have  also  found  them  in  chocolate  pot  ^  ^ 

in  tin  cases.     Other  articles  of  food  are  also  devoured  v 

some  of  these  Tinese,  and  even  our  books  are  not  s] 
by  them. 

The  Tineans,  in  tlie  winged  state,  have  four  short 
slender  feelers,  a  thick  tufl  on  the  forehead,  and  veij 
row  wings,  which  are  deeply  fringed.     They  lay  thdr 
mostly  in  the  spring,  in   May  and   June,  and   die 
diately  aflerwanls.     The  eggs   (according  to  LatreiUe 
Duponcliel,  from  whose  works  the  following  remarks 

•  Not  tbo  Bada  /ari/rfmitUa  of  the  Engliah 
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$flj  extracted)  are  hatched  in  fifteen  days,  and  the  little 
tiah  caterpillars  or  moth-worms  proceeding  therefrom  im- 
liately  begin  to  gnaw  the  substances  within  their  reach, 

cover  themselves  with  the  fragments,  shaping  them  into 
e  hollow  rolls  and  lining  them  with  silk.      They  pass 

summer  within  these  rolls,  some  carrying  them  about 
their  backs  as  they  move  along,  and  others  listening 
n  to  the  substance  they  are  eating;  and  they  enlarge 
n  from  time  to  time  by  adding  portions  to  the  two  open 
remities,   and  by  gores   set  into  the  sides,  which  they 

open  for  this  purpose.  Concealed  within  their  movable 
28,  or  in  their  lint-covered  burrows,  they  carry  on  the 
*k  of  destruction  through  the  summer;  but  in  the  au- 
in  they  leave  off  eating,  make  fiist  their  habitations,  and 
Lain  at  rest  and  seemingly  torpid  through  the  winter. 
ij  in  the  spring  they  change  to  chrysalids  within  their 
38,  and  in  about  twenty  days  afterwards  are  transformed 
winged  moths,  and  come  forth,  and  fly  about  in  the 
ning,  till  they  have  paired  and  are  ready  to  lay  their 
8.  They  then  contrive  to  sUp  through  cracks  into  dark 
»etB,  chests,  and  drawers,  under  the  edges  of  carpets,  in 

folds  of  curtains  and  of  garments  hanging  up,  and  into 
ions  other  places,  where  they  immediately  lay  the  founda- 
I  for  a  new  colony  of  destructive  moth-worms. 
Sarly  in  June  the  prudent  housekeeper  will  take  care 
beat  up  their  quarters  and  put  them  to  flight,  or  to 
mrb  them  so  as  to  defeat  their  designs  and  destroy  their 
p  and  young.  With  this  view  wardrobes,  closets,  draw- 
,  and  chests  will  be  laid  open,  and  emptied  of  their  con- 
ts,  and  all  woollen  garments,  and  bedding,  fiirs,  feathers, 
pets,  curtains,  and  the  like,  will  be  removed  and  exposed 
the  air,  and  to  the  heat  of  the  sun,  for  several  hours 
lether,  and  will  not  be  put  back  in  their  places  without 
borough  brushing,  beating,  or  shaking.  By  these  means, 
!  moths  and  their  eggs  will  be  dislodged  and  destroyed. 

old  houses,  tliat  are  much  infested  by  moths,  the  cracks 
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in  the  floors,  in  the  wainscot,  around  the  walls  and  shelres 
of  closets,  and  even  in  the  furniture  used  for  holding  clotbei, 
should  be  brushed  over  with  spirits  of  turpentine*  Powdered 
black  pepper,  strewed  under  the  edges  of  carpets,  is  said 
to  repel  moths.  Sheets  of  paper  sprinkled  with  spirits  of 
turpentine,  camphor  in  coarse  powder,  leaves  of  tobacco, 
or  shavings  of  Russia  leather,  should  be  placed  among  the 
clothes,  when  thej  are  laid  aside  for  the  summer. 

Furs,  plumes,  and  other  small  articles,  not  in  constuit 
use,  are  best  preserved  by  being  put,  with  a  few  tobacco- 
leaves,  or  bits  of  camphor,  into  bags  made  of  thick  brown 
paper,  and  closely  sewed  or  pasted  up  at  the  end.  Chests 
of  camphor-wood,  red  cedar,  or  of  Spanish  cedar,  are  found 
to  be  the  best  for  keeping  all  articles  from  moths  and  other 
vermin.  The  cloth  linings  of  carriages  can  be  secured  for- 
ever from  the  attacks  of  moths  by  being  washed  or  sponged 
on  both  sides  with  a  solution  of  the  corrosive  suUimata  of 
mercury  in  alcohol,  made  just  strong  enough  not  to  leave 
a  white  stain  on  a  black  feather.  Moths  can  be  killed  bv 
fumigating  the  article  containing  them  with  tobacco-smoke 
or  with  sulphur,  or  by  shutting  it  in  a  tight  vessel  and 
then  plunging  tlie  latter  into  boiling  water,  or  exposing  it 
to  steam,  for  the  space  of  fifleen  minutes,  or  by  putting  it 
into  an  oven  heated  to  about  one  hundred  and  Shy  degrees 
of  Fahrenheit's  thermometer. 

Stored  grain  is  exposed  to  much  injury  from  the  depre- 
dations of  two  little  moths,  in  Europe,  and  is  attacked  in 
tlie  same  way,  and  apparently  by  the  same  insects,  in  thb 
country.  Not  having  had  sufficient  opportunity  to  examine 
these  insects  myself,  I  have  been  obliged  to  rely  upon  the 
accounts  given  by  foreign  writers  for  most  of  the  following 
particulars  respecting  their  history. 

The  European  grain-moth  (^THnea  graneOa)^  in  its  per> 
fected  state,  is  a  winged  insect,  between  three  and  four 
tentlis  of  an  inch  long,  from  the  head  to  the  tip  of  its  wings 
and  expands  six  tenths  of  an  inch.     It  has  a  whitish  tuft 
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on  its  forehead;  its  long  and  narrow  wings  cover  its  back 
like  a  sloping  roof,  are  a  little  turned  up  behind,  and  are 
edged  with  a  wide  fringe.  Its  fore  wings  are  glossy,  like 
satin,  and  are  marbled  with  white  or  gray,  light  brown, 
and  dark  brown  or  blackish  spots,  and  there  is  always  one 
dark  square  spot  near  the  middle  of  the  outer  edge.  Its 
hind  wings  are  blackish.  Some  of  these  winged  moths 
appear  in  May,  others  in  July  and  August,  at  which  times 
they  lay  their  eggs;  for  there  are  two  broods  of  them  in 
the  course  of  the  year.  The  young  from  the  first-laid  eggs 
come  to  their  growth  and  finish  their  transformations  in 
six  weeks  or  two  months ;  the  others  live  through  the  win- 
ter, and  turn  to  winged  moths  in  the  following  spring. 
The  young  moth-worms  (Plate  VII.  Fig.  6)  do  not  bur- 
row into  the  grain,  as  has  been  asserted  by  some  writers, 
who  seem  to  have  confounded  them  with  the  Angoumois 
grain- worms ;  but,  as  soon  as  they  are  hatched,  they  begin 
to  gnaw  the  grain  and  cover  themselves  with  the  fragments, 
which  they  line  with  a  silken  web.  As  they  increase  in 
size,  they  fasten  together  several  grains  with  their  webs 
(Plate  VII.  Fig.  7),  so  as  to  make  a  larger  cavity,  wherein 
they  live.  After  a  while,  becoming  uneasy  in  their  confined 
habitations,  they  come  out,  and  wander  over  the  grain, 
spinning  their  threads  as  they  go,  till  they  have  found  a 
suitable  place  wherein  to  make  their  cocoons.  Thus  wheat, 
rye,  barley,  and  oats,  all  of  which  they  attack,  will  be  found 
full  of  lumps  of  grains  cemented  together  by  these  corn- 
worms,  as  they  are  sometimes  called ;  and  when  they  are 
yerj  numerous,  the  whole  surface  of  the  grain  in  the  bin 
will  be  covered  with  a  thick  crust  of  webs  and  of  adhering 
grains. 

These  destructive  corn-worms  are  really  soft  and  naked 
caterpillars,  of  a  cyhndrical  shape,  tapering  a  little  at  each 
end,  and  are  provided  with  sixteen  legs,  the  first  three  pairs 
of  which  are  conical  and  jointed,  and  the  others  fleshy  and 

wart-like.     When  fully  grown,  they  measiu*e  foiu*  or  five 

63 
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tenths  of  an  inch  in  lengtli,  and  are  of  a  light  ochre  or 
buff  color,  with  a  reddish  head.  When  about  six  weeks 
old,  thej  leave  the  grain,  and  get  into  cracks,  or  around 
the  sides  of  corn-bins,  and  each  one  then  makes  itself  a 
little  oval  pod  or  cocoon,  about  as  large  as  a  grain  of  wheat 
The  insects  of  the  first  brood,  as  before  said,  come  out  ol 
their  cocoons,  in  the  winged  form,  in  July  and  August, 
and  lay  their  eggs  for  another  brood;  the  others  remain 
unchanged  in  their  cocoons,  tlux)ugh  the  winter,  and  take 
the  chrysalis  form  in  March  or  April  following.  Three 
weeks  afterwards,  the  shining  brown  chrysalis  forces  itself 
part  way  out  of  tlie  cocoon,  by  the  help  of  some  little  sharp 
points  on  its  tail,  and  bursts  open  at  the  other  end,  so  as 
to  allow  the  moth  therein  confined  to  come  forth. 

From  various  statements,  deficient  however  in 
that  have  appeared  in  some  of  our  agricultural  y 
I  am  led  to  think  that  this  corn-moth,  or  an  insect  much 
like  it  in  its  habits,  prevails  in  all  parts  of  the  countij, 
and  that  it  has  generally  been  mistaken  for  tlie  grain-weenL 
Many  years  ago  I  remember  to  have  seen  oats  and  shelled 
corn  (maize)  affected  in  the  way  above  described ;  and  Dr. 
Asa  Fitch  has  favored  me  with  a  grain-moth,  obtained  in 
a  fiour-mill  at  East  Greenwich,  New  York,  which  agreed 
with  the  descriptions  and  figures  of  the  European  Tmrn 
ffrandla.  In  some  remarks  upon  this  insect  in  the  Albany 
"Cultivator,"  for  January,  1847,  he  states  that  the  Amer- 
ican insect  was  observed  to  make  its  cocoon  within  the 
webs  among  tlie  grain,  instead  of  retiring  therefrom  when 
about  to  undergo  its  transformations.  The  habits  of  the 
European  grain-moth  are  probably  sometimes  varied ;  for, 
although  most  writers  on  its  history  agree  in  saying  that 
the  insect  leaves  the  grain  and  conceals  itself  in  crevices 
of  the  granary  when  preparing  to  make  its  cocoon,  Olivier* 
expressly  states  that  it  undergoes  its  transformation  in  its 
web  among  the  grain. 

*  Kncyclop^die  M^thodiquc,  Insectes,  Tom.  IV.  p.  114. 
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There  is  another  grain-moth,  which,  at  various  times, 
has  been  found  to  be  more  destructive  in  granaries,  in  some 
provinces  of  France,  ^han  the  preceding  kind.  It  is  the 
Angoumois  moth,  or  Anacampsis  (^Butalis)  cerealella^  an 
insect  evidently  belonging  to  the  family  of  Yponomeutadjb, 
or  Yponomeutians.  The  winged  moths  of  this  group  have 
only  two  visible  feelers,  and  these  are  generally  long,  slender, 
and  curved  over  their  heads.  Their  narrow  wings  most 
often  overlap  each  other,  and  cover  their  backs  horissontally 
when  shut  It  is  stated  in  the  "Introduction  to  Entomol- 
ogy*"* by  the  Rev.  Mr.  Kirby  and  Mr.  Spence,  that  the 
insect  under  consideration  is  not  yet  named.  This,  how- 
ever, is  a  mistake;  for  it  was  named  Alucita  cerealella^  by 
01ivier,t  as  long  ago  as  the  year  1789.  Olivier's  name 
for  it  appears  also  to  have  been  overlooked  by  Latreille, 
who  has  given  it  that  of  (Ecophora  granella.^  Moreover, 
the  writers  of  the  "Introduction"  have  extracted  from  the 
works  of  Reaumur  §  an  account  of  the  habits  of  this  insect, 
which  they  call  2Hnea  Hordei  and  Ypsolophus  grandlus^W 
^thout  seeming  to  be  aware  that  it  is  the  same  as  the 
Angoumois  moth.  In  the  first  edition  of  this  treatise,  I 
stated  that  "the  Angoumois  grain-moth  probably  belongs 
to  the  modem  genus  Anacampm^  a  word  derived  from  the 
Greek,  and  signifying  recurved,  in  allusion  to  the  direction 
of  the  feelers  of  the  moths.'*  To  this  genus,  as  understood 
ty  most  English  entomologists,  it  certainly  does  belong; 
but  Mr.  Curtis  is  disposed  to  place  it  in  his  genus  Lavema^ 
including  certain  species  which  he  has  separated  from  Ana- 
campm.  The  French  naturalist  Duponchel,  who  has  de- 
scribed and  figured  it  in  the  fourth  volume  of  the  Sup- 
plement  to   his   "Histoire    Naturelle   des    L^pidopt(^res   de 

•  Fifth  edition,  Vol.  I.  p.  172. 

t  Encyclop^die  M^thodique,  Hist.  Nat.  Insectes,  Tom.  IV.  p.  121.    See  also 
Gu^rin's  edition  of  Tigny's  Histoire  Nat.  des  lusectes,  Tom.  IX.  p.  301. 
I  Cnvier's  R^giie  Animal,  2d  edition. 
\  M^moires,  Tom.  II.  p.  486. 
Q  Introdnction  to  Entomology,  Vol.  I.  p.  174. 
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France,"  refers  this  insect  to  the  genos  SutalU,  wlilcli 
I  have  thought  proper  now  to  adopt. 

For  more  than  a  cent\iry,  this  insect  has  prevailed 
the  western  parts  of  France,  and  has  gradually  been 
tending  in  an  easterly  and  northerly  direction.  In 
1736,  the  French  naturalist  Ri^aumur  published  an 
ing  account  of  it,  illustrated  by  rude  figures,  in  thi 
volume  of  his  instructive  "  M(!moires,"  He  found  it  to  bs 
very  injurious  to  stored  barley,  at  Lufon,  in  tlie  province 
of  La  Vendue,  and  ascertained  that  it  destroyed  wheit  also. 
In  tlie  adjacent  province  of  Angouinois,  it  contJnaed 
increase  for  many  years,  till  at  length  the  attention  of 
emment  was  directed  to  its  fearful  depredations,  Tliis 
in  1760,  when  tlie  insect  was  found  to  swarm  in  all 
wheat-fields  and  granaries  of  Angouraois  and  of  the  ne^ 
boring  provinces,  and  the  afflicted  inhabitants  were  thi 
deprived  not  only  of  their  principal  staple,  wherevritli  thCT 
were  wont  to  pay  their  annual  rents,  their  taxes,  and  tlieir 
tithes,  but  were  threatened  with  tiunine  and  pestilence  ftwa 
the  want  of  wholesome  bread.  Two  members  of  the  Acad- 
emy of  Sciences  of  Paris,  the  celebrated  Duharael  An  Mnn- 
ceau  and  M.  Tillet,  were  then  commissioned  to  visit  the 
province  of  Angoiimois,  and  inquire  into  the  nature  of  lli» 
destructive  insect.  The  result  of  their  inquiries  was  ew- 
municated  to  the  Academy,  in  whose  history  and  menwirs 
it  may  be  found,  and  was  also  subsequently  repuhiisli"! 
in  a  separat*  volume.*  From  this  work,  and  from  '!>* 
"  M^moires  "  of  ]l4aumur,  the  following  particulars  an  i^ 
rived. 

The  Angoumois  grain-insect,  in  its  perfected  state,  is  * 
little  moth,  of  a  pale  cinnamon-brown  color  above,  hiving 
the  lustre  of  satin,  with  narrow  broadly  fringed  hind  *ii¥* 
of  an  ashen  or  leaden  color,  two  tliread-like  antenns,  ctw- 


■  "  Hiitoire  d'un  IcwecM  qu[  d^vora  Im  Graini  dc  rAngouDiols,*' 
17B3.     See  alw  "  U[»h>iie  dc  I'Acadgmie  RD]-&!e  des  SvianceK,"  Auo^  17«1,  ^■ 


■nd  "Hftnotru,"  p.  )8«,  4to,  P&ri*,  ITDS. 
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sisting  of  numerous  beaded  joints,  a  spiral  tongue  of  mod- 
erate length,  and  two  tapering  feelers,  turned  over  its  head. 
It  lays  from  sixty  to  ninety  eggs,  placing  them  in  clusters 
of  twenty  or  more  on  a  single  grain.  From  these  are 
hatched,  in  from  four  to  six  days,  little  worm-like  cater- 
pillars, not  thicker  than  a  hair.  These  immediately  dis- 
perse, and  each  one  selects  for  itself  a  single  grain,  and 
burrows  therein  at  the  most  tender  part,  commonly  the 
place  whence  the  plumule  comes  forth.  Remaining  there 
concealed,  it  devours  the  mealy  substance  within  the  hull ; 
and  this  destruction  goes  on  so  secretly,  as  only  to  be  de- 
tected by  the  sofbiess  of  the  grain  or  the  loss  of  its  weight. 
When  fully  grown,  this  caterpillar  is  not  more  than  one 
fifUi  of  an  inch  long.  It  is  of  a  white  color,  with  a  brown- 
ish head;  and  it  has  six  small  jointed  legs,  and  ten  ex- 
tremely small  ^art-like  prop-legs.  Having  eaten  out  the 
heart  of  the  grain,  which  is  just  enough  for  all  its  wants, 
it  spins  a  silken  web  or  curtain  to  divide  the  hollow,  length- 
wise, into  two  unequal  parts,  the  smaller  containing  the 
rejected  fragments  of  its  food,  and  the  larger  cavity  serving 
instead  of  a  cocoon,  wherein  the  insect  undergoes  its  trans- 
formations. Before  turning  to  a  chrysalis  it  gnaws  a  small 
hole  nearly  or  quite  through  the  hull,  and  sometimes  also 
through  the  chaflfy^  covering  of  the  grain,  through  which  it 
can  make  its  escape  easily  when  it  becomes  a  winged  moth. 
The  insects  of  the  first,  or  summer  brood,  come  to  ma- 
turi^  in  about  three  weeks,  remain  but  a  short  time  in 
the  chrysalis  state,  and  turn  to  winged  moths  in  the  au- 
tumn, and  at  this  time  may  be  found,  in  the  evening,  in 
great  numbers,  kying  their  eggs  on  the  grain  stored  in 
bams  and  granaries.  The  moth-worms  of  the  second  brood 
remain  in  the  grain  through  the  winter,  and  do  not  change 
to  winged  insects  till  the  following  summer,  when  they 
come  out,  fly  into  the  fields  in  the  night,  and  lay  their  eggs 
on  the  young  ears  of  the  growing  grain.  Although  there 
seem  to  be  two  principal  broods  in  the  course  of  a  year, 
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we  are  not  to  understand  that  these  are  the  only  ones ;  for 
French  writers  inform  us,  that  others  are  produced  during 
the  whole  summer,  and  that  the  production  of  the  insects 
is  accelerated  or  retarded  by  differences  in  the  temperature 
of  tlie  air.*  When  damaged  grain  is  sown,  it  comes  up 
very  thin ;  the  infected  kernels  seldom  sprout,  but  the  in- 
sects lodged  in  them  remain  alive,  finish  their  transforma- 
tions in  tlie  field,  and  in  due  time  come  out  of  the  ground 
in  the  winged  form. 

To  tlie  foregoing  sketch  must  now  be  added  an  account 
of  an  American  grain-insect,  which,  in  the  first  edition  of 
this  treatise,  I  suggested  would  prove  to  be  the  same  at 
the  Angoumois  grain-moth.  Having  since  obtained  some 
of  these  American  insects  from  various  quarters,  and  having 
had  a  colony  of  them  living  and  increasing,  for  three  yean, 
under  my  own  eye,  I  find  tliem  to  agree,  in  all  essential 
particulars,  with  the  European  species.  Until,  therefore, 
they  are  proved,  by  actual  comparison  with  perfect  speci- 
mens of  the  latter,  to  be  absolutely  distinct,  I  must  consider 
it  as  next  to  certain  that  tliey  are  identical,  and  that  thej 
have  been  introduced  into  this  country  from  Europe.  Per- 
haps, hereafler,  the  mode  of  their  introduction  may  be  as 
satisfactorily  ascertained  as  that  of  tlie  Hessian  fly.  In  the 
year  1768,  Colonel  Landon  Carter,  of  Sabine  Hall,  Virginia, 
communicated  to  the  American  Philosophical  Society  at  Pliila- 
delpliia  some  interesting  "  Observations  concerning  the  Fly- 
Weevil  that  destroys  Wheat."  These  were  printed  in  the 
first  volume  of  tlio  "  Transactions  "  of  the  Society,  and  were 
followed  by  some  remarks  on  the  subject  by  ^^  tlie  Committee 
of  Husbandry."  This  is  the  earliest  autlientic  account  of 
the  insect  that  I  have  met  with.  The  Committee  stated, 
tliat  ^^  it  was  said  tlie  injury  of  wheat  from  these  flies  began 
in  North  Carolina  about  forty  years  before,  —  and  that  they 
had  extended  gradually  from  Carolina  into  Virginin,  Mary- 
land, and  the  lower  counties  of  Delaware,  but  liad  not  then 

*  Olivier,  Kncyclop<^ie  M^thodique,  Insectet,  Tom.  IV.  p.  IIA. 
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penetrated  into  Pennsylvania  or  passed  the  Delaware."  They 
remarked,  moreover,  that  the  insects  "appeared  to  be  of 
the  same  kind  with  those  that  do  the  like  mischief  in  Europe, 
as  described  to  Mr.  Duhamel  by  a  gentleman  of  Angou- 
mois." 

Mr.  Louis  A.  6.  Bosc,  who  was  sent  by  the  French 
government,  in  1796,  to  this  country,  where  he  spent  several 
years,  found  the  AlucUa  cerecdeUa  "  so  abundant  in  Carolina 
as  to  extinguish  a  candle  when  he  entered  his  granary  in  the 
night."*  This  fly-weevil,  or  little  grain-moth,  has  spread 
from  North  Carolina  and  Virginia,  where  its  depredations 
were  first  observed,  into  Kentucky,  and  the  southern  parts 
of  Ohio  and  Indiana,  and  probably  more  or  less  throughout 
the  wheat  region  of  the  adjacent  States,  between  the  tliirty- 
sixth  and  fortieth  degrees  of  north  latitude.  But  these  are 
not  the  extreme  limits  of  its  occasional  depredations,  as  it  has 
been  found  even  in  New  England,  where,  however,  its  propa- 
gation seems  to  have  been  limited  by  the  length  and  severity 
of  the  winter.  Wheat,  barley,  oats,  and  Indian  com  suffer 
alike  from  it,  the  last  especially  when  kept  unprotected  more 
than  six  or  eight  months. 

Several  essays  on  this  insect  have  appeared  in  agricultural 
journals,  none  of  which,  however,  were  known  to  me  when 
my  first  account  of  the  Angoumois  moth  was  written.  One 
of  these  is  an  elaborate  article  by  Edward  Ruffin,  Esq.,  of 
Hanover  County,  Virginia,  printed  in  "  The  Farmers'  Regis- 
ter" for  November,  1833.  The  object  of  the  writer  is  to 
prove,  by  a  series  of  experiments,  that  there  is  a  continued 
reproduction  of  the  insect,  in  stored  grain,  at  short  intervals, 
throughout  the  warm  season,  or  from  the  latter  part  of  June 
till  frirther  increase  is  checked  by  cold  weather.  Mr.  RuflSn 
thinks  that  but  very  few  eggs  are  deposited  on  com  in  the 
field,  that  these  do  not  ordinarily  hatch  till  the  following 
smnmer,  and  that  then  they  are  sufficient  to  stock  the  whole 

•  Encyclop^die  M^thodique,  Apiculture,  Tom.  V.  p.  243.  —  Mr.  Bosc,  a  con- 
tributor to  this  work,  resided  some  time  at  WilmingtoDi  North  Carolina. 
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crop  of  stored  grain  with  tlieir  progeny.  Mr.  Samuel  Jo- 
dah,  of  Vincennes,  Indiana,  in  a  short  and  very  sensible 
article,  published  in  ^^  The  Indiana  Farmer  and  Gardener  ^ 
for  October  4,  1845,  seems  to  have  come  to  nearly  the 
same  conclusions.  Mr.  Richard  Owen,  of  New  Harmoov. 
Indiana,  has  given  a  very  good  history  of  this  insect,  accom- 
panied with  wood-cuts,  in  "  The  Cultivator,"  for  July  and 
November,  1846.  To  this  I  may  have  occasion  again  to 
refer,  as  also  to  two  other  articles,  on  the  same  sutyect,  by 
Edward  Rufllin,  Esq.,  in  the  sixth  volume  of  ^^  The  Ameri- 
can Agriculturist,"  pages  52  and  93,  published  in  February 
and  March,  1847. 

In  the  summer  of  1840,  Mr.  E.  C.  Herrick,  of  New  Ha- 
ven, Connecticut,  sent  to  me  a  few  grains  of  wheat,  that  had 
been  eaten  by  moth-worms  precisely  in  the  same  way  as  grain 
is  attacked  by  the  Angoumois  insect;  and  a  gendeman,  to 
whom  this  moth-eaten  wheat  was  shown,  informed  me  that 
he  had  seen  grain  thus  affected  in  Maine.  Unfortunately, 
the  insects  contained  in  this  wheat  were  dead  when  received, 
having  perished  in  the  chrysalis  state.  Had  they  lived  to 
finish  their  transformations,  they  would  have  afforded  me 
an  opportunity  of  ascertaining  their  suspected  identity  with 
the  fly-weevil  of  Virginia,  and  the  Angoumois  moth  cf 
France.  All  my  attempts  to  obtain  specimens  of  the  fly- 
weevil  from  the  South  and  West  were  unsuccessful,  till  the 
10th  of  November,  1845,  when  I  had  the  pleasure  of  receiv- 
ing a  parcel  of  damaged  wheat  and  a  bottle  full  of  the  moths 
from  Richmond,  Virginia,  through  the  kindness  of  Mr.  John 
Dunlop  Osborne,  then  a  student  in  the  Law  School  cf 
Harvard  College.  Living  specimens,  and  the  insects  in  the 
worm  or  larva  state,  were  still  wanting.  These  were  most 
unexpectedly  obtained  nearer  home. 

The  late  Samuel  M.  Bumside,  Esq.,  of  Worcester,  told 
me,  in  the  summer  of  1844,  that  he  had  a  quantity  of  com, 
grown  the  year  before,  which  had  become  infested  with 
insects,  and  tliat  he  found  great  numbers  of  the  insects,  oo 
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the  wing,  in  the  room  where  the  com  was  kept     He  also 
brought  to  me  two  large  ears  of  com  from  the  infected  heap. 
At  that  time,  I  was  not  aware  that  the  fly-weevil  attacked 
Indian  com,   at  least  in  New   England ;   and   these  ears, 
appearing  sound  externally,  were  rolled  up  in  several  sheets 
of  strong  Inrown  paper,  securely  tied,  and  laid  away  for 
iutore  examination.     They  were  forgotten,  however,  till  De- 
cember, 1845,  when,  upon   opening  the  parcel,  I  found  a 
great  quantity  of  dead  moths,  and  several  living  ones,  in  the 
paper.     Every  kernel  appeared  to  have  been  perforated,  and 
many  of  the  kernels  had  three  or  four  holes  in  each  of  them. 
Some  contained  the  insect  in  the  worm  state,  and  some  the 
fiiUy  formed  chrysalis.     The  moths  diflPered  from  the  Vir- 
ginia fly-weevil  only  in  being  rather  larger,  with  blackish 
fore  1^,  and  in  having  a  more  conspicuous  blackish  spot 
near  the  tips  of  the  feelers,  showing   them  to  be  merely 
varieties  of  the  same  species.     This   remark   seems  to  be 
confirmed  by  the  now  well-known  fact,  that  the  fly-weevil, 
at  the  South  and  West,  attacks  com  as  well  as  wheat,  and 
by  the  statement  of  Mr.  Owen,  that  "  the  insect  found  in 
com  does  not  differ  from  that  found  in  wheat ;  it  is  usually,'' 
says  he,  ^^  somewhat  larger  than  the  specimens  from  wheat, 
but  this  may  be  owing  to  the  greater  amount  of  nourishment 
which  the  com  has   aflbrded."     Moreover,  we   learn  from 
the   works   of  Olivier  and   of  Bonafous,*  that  maize  also 
suffers  from  the  Angoumois  moth  in  France.     It  is  related 
that  Kalm,  the  Swedish  traveller,  on  finding  some  bugs  in 
pease  that  he  had   carried  home   from   this  country,  was 
filled  with  alarm,  ^^  fearing  lest  he  might  thereby  introduce 
so  great  an  evil  into  his  beloved  Sweden."     With  some- 
thing of  the  same  feeling,  on  finding  what  the  insects  were 
that  had  been  depredating  in  my  friend's  corn-bin,  I  put 
the  two  ears  of  com  into  a  large  glass  jar,  and  corked  it 
tight,  to  prevent  the  escape  of  any  moths  that  might  be 

*  Encjrclop^e  M^thodique,  Insectes,  Tom.  IV.  p.  121.    Uistoire  du  Mb1«,  par 

M.  Booafons,  p.  111. 
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developed  from  worms  and  chiysalids  reiniuimig  in  the  ker- 
nels. The  next  Jiuie,  a  swarm  of  moths  appeared  in  the 
jar,  in  whicli  they  continued  to  propagate  three  years,  suc- 
cessively, producing  moths  in  considerable  quantities  in  Jam- 
and  in  August,  with  a  smaller  number  at  varions  inter- 
mediate times,  except  daring  the  depth  of  winter. 

These  corn-moths,  aa  already  stated,  were  rather  larger 
than  those  from  the  wheat,  the  wings  of  some  of  them 
expanding  nearly  el's  tenths  of  an  inch.*  The  head  ij 
smooth,  and  not  hifted.  The  antenna  are  thread-Uke,  witb 
distinctly  marked  joints.  The  feelers  are  long  and  cuiral 
upwards ;  tlie  terminal  joint  naked,  acute,  and  blackish  naf 
the  tip ;  the  second  or  middle  joint  rather  shorter  and  thick- 
er, hairy  beneath,  and  blackish  on  the  outer  side ;  the  bosil 
joint  very  short  and  hairy.  Tlie  tongue  makes  sevsnil 
spiral  turns,  and,  when  extended,  is  about  half  the  Icngtii 
of  the  antenniB.  The  body  and  fore  wings  are  of  that  dnt 
of  pale  brownish-gray  which  the  French  call  coflee  am! 
milk  color,  and  they  have  the  lustre  of  satin.  The  hn 
wings  are  long  and  narrow,  and  are  pointed  at  lie  end; 
together  with  their  wide  fringes,  they  are  more  or  less 
sprinkled  with  blackish  dots,  especially  near  the  tips,  Ihv 
hind  wings  are  blackish,  with  a  leaden  lustre ;  they  m- 
narrow,  and  are  very  suddenly  and  obliquely  contracted  !■> 
a  point  at  the  tips ;  they  are  entirely  surrounded  with  * 
blackish  fringe,  which  is  wider  on  the  inner  mor^  than 
the  wing  itself.  They  are  folded  lengthwise,  when  at  rest, 
beneath  the  upper  wings.  The  fore  legs  arc  blackish,  and 
the  hindmost  legs  are  fringed  with  long  hairs  on  the  inner 
side.  The  chrysalis  is  obtuse  at  each  end ;  the  taU  jur- 
rounded  with  a  few  minute  points,  three  of  which  are  lai^ 
than  the  rest ;   the  rings  of  the  body  are  smooth,  or  nol 

■  Mr.  Cnrtia,  probnbty  through  iaoilvortence,  liu  aUled 
"  expands  rolhsr  mora  thnn  odd  ln<^b."     Half  hd  inch  ia  tl 
Jnania!  of  the  Royal  Agriunltum]  Suciet;  of  England,  VoL  Vll.  p.  SS. 
Dnpnoehal,  Hlat  Nu.  dea  Upldopc^ng  da  France,  Sapptement,  Tom.  r 
86,  ag.  S. 
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notched;  and  the  wing-cases  extend  nearly  to  the  hinder 
extremity.  The  chrysalis-skin  generally  remains  within  the 
grain  when  the  moth  comes  ont;  in  some  few  cases,  how- 
ever, it  was  found  sticking  out  of  the  orifice  in  the  kernel, 
and  sometimes  in  the  crevices  between  tlie  kernels.  The 
forgoing  minute  description,  which  is  taken  firom  perfectly 
fresh  and  uninjured  specimens,  will  serve  to  remove  any 
doubt  as  to  the  genus  and  species  to  which  this  corn-moth 
is  to  be  referred. 

It  has  been  proved  by  experience,  that  the  ravages  of  the 
two  kinds  of  grain-moths  whose  history  has  been  now  ^ven 
can  be  effectually  checked  by  drying  the  damaged  grain 
in  an  oven  or  kiln;  and  that  a  heat  of  one  himdred  and 
sixty-seven  degrees,  by  Fahrenheit's  thermometer,  continued 
during  twelve  hours,  will  kill  the  insects  in  all  their  forms. 
Indeed,  the  heat  may  be  reduced  to  one  hundred  and  four 
degrees  with  the  same  effect,  but  the  grain  must  tlien  be 
exposed  to  it  for  the  space  of  two  days.  Insect-mills,  some- 
what like  coffee-roasters  on  a  large  scale,  have  been  invented 
in  France,  for  the  purpose  of  heating  and  agitating  the  in- 
fested wheat,  by  which  the  eggs  and  larvsB  of  the  little 
corn-moth,  or  Butcdisj  are  destroyed.  Fumigation  in  close 
vessels,  with  the  gas  of  burning  charcoal,  is  found  to  be 
an  effectual  remedy ;  and  Dr.  Herpin  states  that  this  process 
neither  imparts  any  bad  flavor  to  the  grain,  nor  does  it 
impair  its  power  of  vegetating.  He  recommends  also  the 
early  threshing  and  winnowing  of  wheat,  as  tending  to  pro- 
serve  it.*  This,  indeed,  is  advocated  by  the  most  experi- 
enced wheat  cultivators  in  this  country,  particularly  if  done 
by  machinery ;  and  it  should  not  be  deferred  later  than  the 
end  of  July.  The  concussion  and  agitation  undergone  by 
the  wheat  in  being  threshed  and  winnowed,  as  intimated 
by  Dr.  Herpin,  Mr.  Judah,  and  others,  is  supposed  Ut  dis- 

*  See  DnpoDchel,  L^idopt  de  France,  Sapplem.,  Torn.  IV.  pp.  iM-i'tZ;  uttfl 
Mr.  Cortis*!  pi^wr  in  the  Joom.  Eojal  Society  of  AgricoJt  fff  Eaf^^Mttd,  VoK  Vf L 
pp.  87-89. 
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lodge  the  eggs  and  kill  the  lanrsB  of  the  insect.  With  the 
same  view,  Mr.  Owen  recommends  passing  the  new  wheat 
through  ^^a  rubbing  mill,  such  as  is  used  in  Virginia  and 
other  large  wheat-growing  districts,  to  insure  first-rate  floor"; 
after  which  the  wheat  may  be  kept  in  bulk,  or  maj  be  im* 
mediately  ground.  If  a  large  surface  of  grain  be  exposed 
in  the  bam,  the  granary,  or  the  mill,  during  the  season 
of  the  moth,  it  will  assuredly  become  afiected;  for,  in  the 
night,  when  these  insects  are  most  active  and  on  the  wing, 
they  will  light  upon  the  exposed  surface  and  deposit  their 
eggs,  which,  in  a  few  months  of  hot  weather,  will  produce 
numerous  and  successive  broods  of  moth-worms.  To  se- 
cure it  from  attack,  tlierefore,  the  grain  should  be  deposited 
in  tight  bins  or  casks,  after  having  been  properly  prepared 
by  being  dried  in  a  kiln,  or  even  by  exposure  to  the  heat 
of  the  sun. 

Some  persons  have  succeeded  perfectly  in  preserving 
grain  from  the  corn-weevil  and  from  the  corn-moth  by 
putting  it  into  casks  heated  and  fumigated  with  burning 
charcoal.  The  charcoal  may  be  burnt  in  a  portable  furnace, 
lowered  into  the  cask  by  a  chain ;  and  the  grain  should  be 
poured  in  while  die  cask  is  hot.  It  has  been  observed  that 
a  low  temperature  checks  the  propagation  of  the  com-moth, 
and  that  the  larvsB,  or  moth-worms,  in  the  grain  cannot 
survive  the  winter  in  those  places  where  the  thermometer 
falls  to  zero.  Hence,  in  the  cool  and  well-ventilated  com* 
barns  of  New  England,  grain  will  ordinarily  be  exempt  from 
attack.  During  the  summer,  however,  grain  that  has  been 
brought  from  infected  districts,  or  that  has  otherwise  become 
contaminated,  will  be  likely  to  suffer  to  some  extent,  even 
here.  From  these  facts  we  learn  how  important  it  is  that 
wheat  and  com,  which  are  to  be  kept  over  winter,  for  use, 
for  sale,  or  for  seed,  should  be  previously  well  prepared, 
and  should  be  deposited  in  suitable  vessels  in  cool  apart- 
ments, no  matter  how  cold,  provided  they  are  also  diy. 
It  has  been  observed  that  very  Uttle  com  is  attacked  in  tbm 
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field,  the  husks  or  shucks  protecting  it  from  the  moths, 
which  find  onlj  a  few  ears,  whose  ends  protrude  hejond 
the  husks,  whereon  to  deposit  their  eggs.  Hence  some  per- 
sons recommend  keeping  com  in  the  husks,  to  preserve  it 
from  the  corn-moth  and  also  from  the  corn-weevil.  This 
method  is  objectionable  on  account  of  the  trouble  it  occa* 
sions,  and  the  increased  bulk  of  the  com;  and  it  is  less 
sure  than  the  means  above  described. 

Mr.  Owen  has  made  the  interesting  discovery,  that  the 
larvsB  of  the  wheat-moth  are  sometimes  preyed  upon  by 
still  smaller  larvsB,  which,  having  destroyed  their  victims, 
are  transformed  to  minute  black  ichneumon-flies.  These 
have  not  yet  been  obtained  from  any  of  the  samples  of 
infected  wheat  or  com  that  have  come  under  my  notice; 
but,  from  the  figures  given  of  them  by  Mr.  Owen  in  "  The 
Cultivator,"  for  November,  1846,  they  appear  evidently  to 
be  Chalcidlan  parasites,  and  belong  perhaps  to  the  genus 
Pteromalus,  Of  these  parasitical  flies  he  remarks,  that 
^^some  fiumers  had  noticed  large  numbers  among  the  tail- 
ings of  the  winnowing  machine."  Where  they  prevail,  they 
doubtless  contribute,  in  no  small  measure,  to  check  the  in- 
crease of  the  moths. 

The  Angoumois  moth  is  unknown  in  England.  Hence 
specimens  of  the  American  insect,  sent  by  me  to  my  friend, 
the  late  Mr.  Edward  Doubleday,  of  the  British  Museum, 
in  December,  1845,  were  not  immediately  recognized  by 
him  and  by  Mr.  Curtis,  the  celebrated  English  entomologist. 
Afterwards,  on  consulting  the  work  of  Duponchel  on  the 
Lepidoptera  of  France,  they  identified  my  specimens  as  be- 
longing to  the  ButaHs  cerealella^  the  true  Angoumois  grain- 
moth,  described  and  figured  in  that  work.  This  identifi- 
cation is  the  more  interesting  and  satisfactory,  from  the 
nrcnmstance  that  I  had  not  communicated  to  these  gentle- 
len  my  belief  that  the  insects  were  the  same,  and  had 
iven  to  them  no  account  of  the  habits  of  my  specimens, 

)ing  desirous  of  obtaining  their  opinion  imbiased   by  my 
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own.  I  am  not  aware  that  any  attempt  had  been  made 
by  European  naturalists,  before  the  publication  of  the  fint 
edition  of  this  treatise,  to  determine  the  modem  genus  to 
which  the  Angoiunois  moth  belongs,  or  to  clear  up  and 
make  known  the  synonymy  of  this  species.  Tliis  labor 
seems  to  have  been  left  to  an  American,  remote  finom  the 
scene  of  the  early  and  long  continued  depredations  of  the 
insect,  and  deprived  of  the  common  fiu^ilities  enjoyed  by 
European  naturalists. 

7.    Feather-winoed  Moths.     (AhieiUt.) 

The  last  tribe  of  Lepidopterous  insects  remaining  to  be 
noticed  contains  the  ALUcrrjB  of  Linnaeus,  or  feather- 
winged  moths,  called  Rterophoridjb  by  the  French  natu- 
ralists. These  moths  are  easily  known  by  their  wingn 
being  divided  lengthwise  into  narrow,  fringed  branches, 
resembling  feathers.  The  fore  wings  in  the  genus  Ptaro- 
phoruM  are  split,  nearly  half-way,  into  two,  and  the  hind 
wings  are  divided,  to  the  shoulder-joint,  into  three  feathen ; 
and  each  of  the  wings,  in  AlueUa^  consists  of  six  feathers, 
connected  only  at  the  joint.  The  antennae  of  these  moths 
arc  slender  and  tapering;  the  tongue  is  long;  the  feelers 
are  two  in  number,  and  of  moderate  length ;  and  the  body 
and  legs  are  very  long  and  slender.  When  at  rest,  their 
wings  do  not  cover  the  body,  but  stand  out  from  it  on  each 
side,  not  spread  however,  but  folded  together  like  a  fim,  so 
that  only  the  outer  part  of  each  of  the  fore  wings  is  visible. 
They  fly  slowly  and  feebly,  some  of  them  by  day,  and  oth- 
ers only  at  night,  and,  when  on  the  wing,  they  somewhat 
rt»semble  the  long-legged  gnats.  Their  cateq>illars  are 
rather  short  and  thick,  arc  clothed  with  a  few  hairs,  and 
have  sixteen  short  legs.  Most  of  them  live  on  tlie  leaves 
of  low  or  herlKieeous  plants,  and,  when  al)Out  to  change  to 
chrysalids,  they  fasten  tliemselves  by  the  hind  feet  and  by  a 
loop  over  the  back,  like  tlio  Lycasnians.     Those  which  be- 
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long  to  the  genus  AlucUa  are  said  to  live  in  buds,  and 
undergo  their  transformations  in  thin,  transparent  cocoons. 
The  number  of  species  in  this  tribe  is  small ;  and  those  that 
are  found  in  this  country  are  so  few,  and  of  so  little  conse- 
quence, in  an  economical  point  of  view,  that  a  particular 
description  of  them  will  not  be  necessary  in  this  treatise. 


CHAPTER    VI. 

HYKENOPTEBA. 

Stimokrs  and  Piebcbrs.  —  Habits  op  toMS  or  the  Htmbiioptbka.  —  Saw. 
Flies  AX D  Slugs.  —  Elm  Saw-Flt. —  Fik  Saw-Flt.  —  Vikb  Saw.Flt.^ 
KosK-BUsii  Slug.  —  Pkar-Tbbe  Slug.  —  Hobh-tailkd  Wooi>-WAsiik  — 
Gall-Fues.  —  Chalcidiams.  —  Bablbt  Ixsbct  and  Joikt-Wobk. 

BEES,  wasps,  ants,  saw-ilics,  and  ichneumon-flies,  of 
many  diiferent  kinds,  together  with  other  insects*  mi- 
known  by  any  common  names  in  the  English  language, 
belong  to  the  order  Hymenoptera.  Their  wings  are  four 
in  numlxT,  are  traversed  by  a  few  branching  veins,  and  are 
more  or  less  transparent,  or  of  a  tliin  and  filmy  textunr,  as 
expressed  by  the  name  of  the  order,  which  signifies  mem- 
branaceous wings.  They  fly  swiftly,  and  are  able  to  keep 
on  the  wing  much  longer  than  any  other  insects,  became 
their  bodies  are  light  and  comiiact,  and  their  wings  vefj 
thin,  narrow,  and  withal  very  strong.  They  have  ftmr 
nippers  or  jaws ;  the  upper  pair  being  homy,  stout,  and 
fitted  for  biting  or  cutting ;  the  lower  are  longer  and  softer, 
and,  with  tlie  lower  lip,  which  they  cover,  form  a  kind  of 
beak  or  sucker.  Their  antennae  vary  in  form  and  length ; 
but  are  most  often  cylindrical,  and  of  equal  thickness  to  the 
end.  The  males  have  no  weapons  of  oflience  or  defence 
except  their  jaws.  The  females  are  armed  with  a  venom- 
ous sting,  concealed  within  the  end  of  the  hind  body,  or 
are  ])rovi(Ied  witii  a  piercer,  of  some  sort,  for  boring  or  saw- 
ing the  holes  wherein  their  eggs  are  deposited.  Hence 
the  insects  of  this  order  may  be  divided  into  two  gnnips. 
Stingers  and  Piercvrs.  Though  l)oth  of  them  undergo  » 
complete  transformation  in  coming  to  maturity,  they  ilifler 
irom  each  otiier  in  the  early  states  of  their  existence. 
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The  young  of  all  the  stinging  Hymenoptcra  axe  soft, 
white,  and  maggot-shaped,  and  are  without  legs;  some  of 
those  of  the  Piercers  have  the  same  form,  but  the  others 
more  nearly  resemble  grubs  and  caterpillars,  having  a  horny 
head,  and  six  jointed  legs,  and  some  of  them  numerous 
fleshy  prop-legs  besides.  The  latter,  when  food  feils  them 
in  one  place,  are  able  to  creep  to  another,  and  can  look  out 
for  themselves  a  proper  place  of  shelter,  wherein  to  go 
through  with  their  transformations.  The  others  are  ex- 
ceedingly helpless,  and  depend  wholly  upon  the  instinctive 
foresight  of  their  parents,  or  the  daily  care  of  attentive 
nurses,  for  their  food  and  habitations.  When  fully  grown, 
nearly  all  of  these  young  insects  spin  oblong  oval  cocoons, 
wherein  they  change  to  chrysalids,  and  finally  to  winged 
insects.  A  few,  however,  never  obtain  wings  in  the  adult 
state ;  but  these  are  mostly  certain  neuter  and  female  ants, 
the  males  of  which  possess  wings.  With  the  exception  of 
the  white  ants,  belonging  to  another  order,  it  is  only 
among  Hjmenopterous  insects  that  we  find  certain  indi- 
viduals constantly  barren,  and  hence  called  neuters.  These 
form  the  principal  part  of  those  commimities  of  bees,  of 
wasps,  and  of  ants,  that  unite  in  making  a  habitation  for 
the  whole  swarm,  and  in  providing  a  stock  of  provisions 
for  their  own  use,  and  for  that  of  their  helpless  brood ; 
and  nearly  or  quite  all  the  labor  falls  upon  these  industri- 
ous neuters,  whose  care  and  affection  for  the  young,  which 
they  foster  and  shelter,  could  not  be  greater  were  they 
their  own  offspring. 

Hymenopterous  insects  love  the  light  of  the  sun ;  they 
take  wing  only  during  the  daytime,  and  remain  at  rest  in 
the  night,  and  in  dull  and  wet  weather.  They  excel  all 
other  insects  in  the  number  and  variety  of  their  instincts, 
which  are  wonderfully  displayed  in  the  methods  employed 
by  them  in  providing  for  the  comfort  and  the  future  wants 
of  their  offspring.  In  the  introductory  chapter  some  re- 
marks have  already  been  made  on  their  habits  and  economy ; 

65 
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and  the  limits  of  this  work  will  not  allow  me  now  to  enlaij 
upon  them.  I  shall  not,  therefore,  attempt  to  show  ha 
admirably  the  Hymenoptera  are  fitted,  in  the  formation  ( 
all  their  parts,  for  their  appointed  tasks.  If  any  of  n 
readers  are  curious  to  learn  this,  and  to  witness  for  then 
selves  the  various  arts,  resources,  and  contrivances  resortc 
to  by  these  insects,  let  them  go  abroad  in  the  summer,  an 
watch  them  during  their  labors.  They  will  tlien  see  tl 
saw-fly  making  holes  in  leaves  with  her  double  kery-hol 
saws,  and  the  horn-tail  boring  with  her  auger  into  the  soli 
trunks  of  trees ;  —  they  will  not  fail  to  observe  and  admii 
the  untiring  scrutiny  of  the  ichneumon-flies,  those  little  busi 
bodies,  forever  on  the  alert,  and  prying  into  every  plac 
to  find  tlie  lurking  caterpillar,  grub,  or  maggot,  wherei 
to  tlirust  their  eggs;  —  the  curious  swellings  produced  h 
the  gall-flies,  and  inhabited  by  their  young ;  —  the  clay  cd! 
of  the  mud-wasp,  plastered  against  the  walls  of  our  home 
each  one  containing  a  single  egg,  together  with  a  larg 
number  of  living  spiders,  caught  and  imprisoned  therei 
solely  for  tlie  use  of  the  little  mason^s  young,  which  thv 
have  constantly  before  tliem  an  ample  supply  of  fresh  pre 
visions ;  —  the  holes  of  the  stump- wasp,  stored  with  hundred 
of  horse-flies  for  the  same  purpose ;  —  tlie  skill  of  the  leal 
cutter  bee  in  cutting  out  tlie  semicircular  pieces  of  leave 
for  her  patchwork  nest;  —  tlie  thimble-shaped  cells  of  th 
ground-bee,  hidden,  in  clusters,  under  some  loose  stone  i 
tlie  fields,  made  of  little  fragments  of  tempered  clay,  a» 
stored  with  bee-bread,  the  work  of  many  weeks  for  tb 
industrious  laborer;  —  the  waxen  cells  made  by  the  honey 
bee,  without  any  teaching,  upon  purely  mathematical  prin 
ciples,  measured  only  with  her  antennae,  and  wrought  witl 
her  jaws  and  tongue ;  —  tlio  water-tight  nests  of  tlie  home 
and  wasp,  natural  pa))er-inakers  from  the  beginning  of  time 
who  are  not  obliged  to  use  nigs  or  roi)es  in  the  formatioi 
of  their  durable  paper  combs,  but  have  applied  to  this  pur 
pose  fibres  of  wood,  a  material  that  tlie  art  of  man  has  no 
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yet  been  able  to  manufacture  into  paper;  —  the  herculean 
labors  of  ants  in  throwing  up  their  hillocks,  or  mining  their 
galleries,  compared  wherewith,  if  the  small  size  of  the  la- 
borers be  taken  into  account,  the  efforts  of  man  in  his  proud- 
est monuments,  his  pyramids  and  his  catacombs,  dwindle 
into  insignificance.  These  are  only  a  few  of  the  objects 
deserving  of  notice  among  the  insects  of  this  order;  many 
others  might  be  mentioned,  that  would  lead  us  to  observe 
vriih  what  consummate  skill  these  little  creatures  have  been 
fitthioned,  and  how  richly  they  have  been  endowed  with 
instincts  that  never  fail  them  in  providing  for  their  own 
i¥el&re,  and  that  of  their  future  progeny. 

Comparatively  speaking,  there  are  not  many  of  the  Hy- 
menoptera  which  are  actually  or  seriously  injurious  to  vege- 
tation. Those  which  I  propose  now  to  describe  are  not 
provided  with  venomous  stings,  and,  consequently,  are  to 
be  included  among  the  Piercers. 

Such  are  the  saw-flies  (Tenthredinid^),  insects  tliat 
are  found  on  the  leaves  of  plants,  and  live  almost  entirely 
<m  v^etable  food.  They  are  the  least  active  of  the  Hymen- 
optera,  are  sluggish  in  their  habits,  fly  heavily  and  but  little, 
and  do  not  attempt  to  escape  when  touched.  Most  of  them 
are  rather  short  and  somewhat  flattened.  They  have  a 
broad  head,  which,  seen  from  above,  appears  transversely 
square.  The  hind  body  is  not  narrowed  to  a  point  where 
it  joins  the  thorax,  but  is  as  broad  as  the  latter,  and  is  closely 
united  to  it.  The  antennae  are  generally  short;  but  they 
vary  much  in  form;  in  many  species  they  are  thread-like 
and  slightly  tapering;  in  some,  thickened  or  knobbed  at 
the  end;  more  rarely,  they  end  suddenly  with  a  few  very 
small  joints,  much  more  slender  than  tlie  rest;  they  are 
feathered  in  some  males,  and  notched  in  the  other  sex ;  and 
sometimes  they  are  forked,  or  divided  into  long  branches. 
Their  wings  cross  and  overlap  each  other,  and  cover  the 
back  horizontally  when  closed.  But  the  most  striking  pe- 
coliari^  of  these  insects  consists  in  the  double  saws  where- 
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with  the  females  are  provided.  These  are  lodged  in  a  deep 
chink  under  the  hinder  part  of  the  body,  like  the  blade  of 
a  penknife  in  its  handle,  and  are  covered  hy  two  nairow, 
scabbard-like  pieces.  The  saws  are  two  in  number,  placed 
side  by  side,  with  their  ends  directed  backwards,  and  are 
so  hinged  to  the  under  side  of  the  body  that  they  can  be 
witlidrawn  from  the  chink,  and  moved  up  and  down  when 
in  use.  They  vary  in  their  form,  and  in  the  shape  of  their 
teeth,  in  different  kinds  of  saw-flies;  but  they  generally 
curve  upwards  and  taper  towards  the  end,  and  are  toothed 
along  the  lower  or  convex  edges.  Each  of  the  saws,  like 
a  carpenter's  fine  saw,  has  a  back  to  steady  it ;  the  blade, 
however,  is  not  fastened  to  the  back,  but  slides  backwards 
and  forwards  upon  it.  Moreover,  the  saw-blade  is  not  only 
toothed  on  the  edge,  but  is  covered,  on  one  side,  with  tran»- 
verse  rows  of  very  fine  teeth,  giving  to  it  the  power  of  a 
rasp,  as  well  as  that  of  a  saw. 

The  female  saw-flies  use  these  ingeniously  contrived  tools 
to  saw  little  slits  in  the  stems  and  leaves  of  plants,  wherein 
they  afterwards  drop  their  eggs.  Some,  it  appears,  lay 
their  eggs  in  fruits ;  for  Mr.  Westwood  discovered  their 
young  within  apples  that  had  fallen  finom  the  trees  befers 
they  had  grown  to  the  size  of  walnuts.  The  wounds  made 
in  plants  by  some  kinds  of  saw-flies  swell,  and  produce  galls 
or  knobs,  that  serve  for  habitations  and  for  food  to  their 
young.  The  eggs,  themselves,  of  all  these  flies,  are  feond 
to  grow,  and  increase  to  twice  their  former  size  after  they 
are  laid,  probably  by  absorbing  the  sap  of  the  plant  through 
their  thin  shells. 

Most  of  tlie  larvse  or  young  of  the  saw-flies  strikingly 
resemble  caterpillars,  being  usually  of  a  cylindrical  form, 
of  a  greenish  color,  and  having  several  pairs  of  legs.  Hence 
they  are  sometimes  called  false  caterpillars.  With  the  ex- 
ception of  such  as  belong  to  the  genera  Ljfda  and  CrpkuM^ 
in  which  the  legs  are  only  six,  and  tlie  pro|>-legs  are  entirely 
wanting,  these  felse  caterpillars  have  a  greater  number  of 
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legs  than  tnie  caterpillars,  being  provided  with  from  eighteen 
to  twenty-two ;  but  their  prop-legs  have  not  the  numerous 
little  hooks  that  arm  those  of  caterpillars.  They  have  the 
means  of  spinning  silk  from  their  lower  lips,  but  not  oflen 
in  any  great  quantity.  They  are  mostly  naked  and  without 
hairs ;  a  few  have  forked  prickles  on  their  backs ;  some 
are  covered  with  a  white  flaky  substance,  that  easily  rubs 
off;  and  others  have  a  dark-colored  slimy  skin,  which  has 
caused  them  to  be  called  slugs  or  slug-worms.  They  shed 
their  skins  about  four  times,  and,  afler  the  last  moulting, 
often  materially  change  in  appearance.  Not  only  do  these 
insects  resemble  caterpillars  in  their  forms,  but  they  have 
nearly  the  same  habits.  They  are  generally  found  on  the 
leaves  of  plants,  which  they  devour.  Many  kinds  are  al- 
together solitary ;  a  few  live  together  in  swarms,  under  silk- 
en webs,  which  they  spin  for  a  common  place  of  shelter; 
others  are  foimd  also  i^  swarms,  but  without  any  webs  over 
them,  and,  when  disturbed,  they  throw  up  their  heads  and 
tails,  in  a  very  odd  way ;  some  roll  up  leaves,  and  live  in 
the  hollow  thus  formed,  like  the  Tortrices;  others  make 
portable  cases  of  bits  of  leaves,  which  they  carry  about  on 
their  backs,  like  the  Tineae;  certain  kinds  live  within  the 
stems  of  plants,  and  devour  the  pith ;  and  wheat,  in  Europe, 
is  said  to  suffer  considerable  injury  from  internal  feeders 
{Cq)hiu  pygmceuB)  of  this  kind.  When  fully  grown,  most 
of  them  go  into  the  ground,  and  enclose  themselves  in  thin 
silken  cocoons,  of  an  oblong  oval  shape,  coated  with  grains 
of  earth.  Some  make  much  thicker  cocoons,  in  texture 
resembling  parchment,  and  fasten  them  to  the  plants  on 
which  they  Uve,  or  conceal  them  in  crevices,  or  under  leaves 
and  stones  on  the  ground.  They  generally  remain  for  a 
long  time  unchanged  in  their  cocoons,  most  of  them  during 
the  winter ;  are  transformed  to  chrysalids,  of  a  whitish  color, 
in  the  spring,  and  come  out  in  the  winged  form  soon  after- 
wards. Of  some  kinds  there  are  two  broods  in  the  course 
of  the    summer,  the   fidse  caterpillars   of  the   first   brood 
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coming  to  their  growth,  and  passing  through  all  their  trans- 
formations, within  six  or  seven  weeks  from  their  first  ap- 
pearance. 

The  names  of  above  sixty  native  species  of  saw-flies  nuj 
be  foimd  in  my  ^^  Catalogue  of  the  Insects  of  Massachu- 
setts." Some  of  these  are  very  interesting  in  their  appear- 
ance and  habits  in  the  caterpiUar  state.  In  what  follows 
an  account  will  be  given  of  one  of  the  largest  species,  and 
of  some  smaller  kinds,  that  have  been  foimd  very  injurious 
to  cultivated  plants. 

Our  largest  saw-fly  belongs  to  the  genus  Cimbez  (Plate 
VIII.  Fig.  12,  Oimbex  Laportd).  This  name  was  origi- 
nally given  by  the  Greeks  to  certain  insects  resembling 
bees  and  wasps,  but  not  producing  honey.  It  therefore 
applies  very  well  to  some  kinds  of  saw-flies,  such  as  the 
female  of  this  species,  which,  at  first  sight,  might  be  mis- 
taken for  a  hornet.  Her  head  and  thorax  are  shining 
black.  Her  hind  body  is  oval,  and  of  a  steel-blue  or  deep 
violet  color,  with  three  or  four  oval  yellowish  spots  on  each 
side.  Her  antennaB  are  bufl-colored,  except  at  the  base, 
where  they  are  dusky;  they  are  short,  and  end  with  an 
egg-shaped  knob.  Her  wings  are  smoky  brown,  and  semi- 
transparent.  Her  legs  are  blue-black,  and  her  feet  pale 
yellow.  The  length  of  her  body  varies  from  three  quar- 
ters to  seven  eighths  of  an  inch,  and  her  wings  expand  an 
inch  and  three  quarters  or  more.  In  the  manuscript  lec> 
tures  of  the  late  Professor  Peck,  she  is  called  Cimbex  Ulmi, 
because  she  inhabits  the  elm.  The  male  is  the  Cimbex 
Americana  of  Dr.  Leach,  and  differs  so  much  firom  the 
female,  that  it  might  be  taken  for  a  difierent  species.  His 
body  is  longer  and  narrower  than  that  of  the  female,  and 
wants  the  white  spots  on  the  sides;  and  there  is  a  trans- 
verse, oval  hole,  filled  with  a  whitish  film,  behind  the  tho- 
rax, which  is  hardly  perceptible  in  the  other  sex.  His 
hind  legs  are  very  tliick;  the  shins  are  bowed,  and  hairy 
within ;   and  the  first  joint  of  liis  feet  ends  with  a  stout 
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hook,   curved   inwards.      He   often    measures   an   inch   in 
length,  and  his  wings  expand  about  two  inches. 

These  insects  appear  from  the  latter  part  of  May  to  the 
middle  of  June,   during   which  period  the  female  lays  her 
eggs  upon  the  common  American  elm, 
the  leaves  whereof  are  the  food  of  her  "*'  ^^ 

young.  (Fig.  243,  larva.)  The  latter 
come  to  their  growth  in  August,  and 
then  measure  from  one  inch  and  a  half 
to  two  inches  in  length.  They  are 
rather  thick,  and  nearly  cylindrical  in 
form,  and  have  twenty-two  legs,  or  a  pair  to  every  ring 
except  the  fourth.  They  have  a  firm,  rough  skin,  of  a 
pale  greenish  yellow  color,  covered  with  numerous  trans- 
verse wrinkles,  with  a  black  stripe,  consisting  of  two  nar- 
row black  lines,  along  the  top  of  the  back,  from  the  head 
to  the  tail ;  and  their  spiracles,  or  breathing-holes,  are  abo 
black.  When  at  rest,  they  lie  on  their  sides,  curled  up 
in  a  spiral  form,  and  in  this  position  look  not  much  unlike 
some  kinds  of  cockle  or  snail  shells. 

Like  all  the  false  caterpillars  of  tite  genus  Cimhex,  this 
insect,  when  handled  or  disturbed,  betrays  its  fears  or  its 
displeasure  by  spirting  out  a  watety  fluid  from  certain  little 
pores  situated  on  the  sides  of  its  body  just  above  its  spira- 
cles. After  its  feeding  state  is  over,  it  crawk  down  trom 
the  tree  to  the  ground,  and  conceals  itself  under  fidlen 
leaves  or  other  rubbish,  and  there  makes  an  oblong  oval, 
brown  cocoon  (Plate  VIII.  Fig.  11),  very  closely  woven, 
as  tough  as  parchment,  and  about  an  inch  in  length.  In 
this  the  &lse  caterpillar  remuns  unchahged  tliroughout 
the  winter,  and  is  not  transformed  to  a  chrysalis  till  the 
following  spring.  At  length  the  insect  bursts  its  chrysalis 
skin,  and,  by  pushing  against  the  end  of  its  cocoon,  forces 
off  a  little  circular  piece  like  a  lid,  and  through  the  open- 
ing thus  made  it  comes  forth  in  its  winged  form. 

For  some  years  past  many  of  the  fir-trees,  cultivated  for 
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ornament,  in  this  vicinity,  have  been  attacked  bj  swarms 
of  false  caterpillars,  and,  in  some  instances  that  have  fidlen 
under  my  notice,  have  been  nearly  stripped  of  their  leaves 
every  summer,  and  in  consequence  thereof  have  been  checked 
in  their  growth,  and  now  seem  to  be  in  a  sickly  condition. 
These  destructive  insects  agree  in  their  habits  and  in  their 
general  appearance,  in  all  their  states,  with  the  pine  and 
fir  saw-flies,  described  by  KoUar,*  by  whose  ravages  whole 
forests  of  these  trees  have  been  destroyed  in  some  parts 
of  Germany.  It  is  probable,  however,  that  the  American 
fir  saw-flies  are  not  identical  with  those  of  Europe,  as  they 
difier  from  them  rather  too  much  to  have  originated  from 
the  same  stock ;  neither  do  they  sufficiently  agree  with  Dr. 
Leach's  descriptions  of  Laphyrus  Americanui^  Abbatii,  earn- 
par^  &c. ;  and  therefore  I  propose  to  name  this  apparently 
undescribed  species  Lapht/rus  AbieUs^  the  Lophyrus  of  the 
fir-tree. 

The  following  is  a  description  of  the  insect  in  its  winged 
state.  The  two  sexes  difier  very  much  frt>m  each  other 
in  size  and  color,  and  still  more  remarkably  in  the  fonn 
of  their  antennae.  The  male  (Plate  VIII.  Fig.  3)  is  the 
smallest,  measiu'es  one  quarter  of  an  inch  in  length,  and 
expands  his  wings  about  two  fifths  of  an  inch.  His  body 
is  black  above,  and  brown  beneath;  his  wings  are  trans- 
parent, with  changeable  tints  of  rose-red,  green,  and  yel- 
low ;  and  his  legs  are  wholly  of  a  dir^  leather-yellow  color. 
His  antennsB  (Plate  VHI.  Fig.  4,  magnified)  resemble  very 
short,  black  feathers,  wide  at  the  end,  and  narrowed  to  a 
point,  and  are  curled  inwards  on  each  edge,  so  as  to  appear 
hollow.  The  genus  Lophyrus  derives  its  name  fit>m  the 
plume-like  crest  on  the  heads  of  the  male  insects.  The 
body  of  Uie  female  (Plate  VIII.  Fig.  5)  is  about  three 
tenths  of  an  inch  long,  and  her  wings  expand  half  an  inch 
or  more.  She  is  of  a  yellowish-brown  color  above,  with 
a  short  blackish  stripe  on  each  side  of  the  middle  of  the 

•  TrefttUe,  pp.  840  and  847. 
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thorax;  her  body  beneath  and  her  legs  are  paler,  of  a 
dirty  leather-yeUow  color;  and  her  wings  resemble  those 
of  the  male.  Her  antennae  are  short,  taper  to  a  point, 
consist  of  nineteen  joints,  and  are  toothed  on  one  side  like 
a  saw.  My  specimens  of  this  kind  of  saw-fly,  which  were  . 
nised  from  the  caterpillars  in  the  summer  of  1838,  came 
oat  of  their  cocoons  towards  the  end  of  July  in  the  same 
year;  but  I  have  also  found  them  on  pines  and  firs  early 
in  May. 

The  European  pine  saw-flies  lay  their  eggs  in  shts  which 
they  make  with  their  saws  in  the  edges  of  the  leaves ;  and 
it  is  probable  that  our  fir  saw-flies  proceed  in  the  same  way. 
In  June  and  July  the  false  caterpillars  of  the  latter  may 
be  found  on  firs ;  and,  according  to  notes  made  by  me 
many  years  ago,  the  same  insects,  or  some  very  much  Uke 
them,  were  observed  on  the  leaves  of  the  pitch-pine  also. 
They  are  social  in  their  habits,  Uving  together  in  consid- 
erable swarms,  and  so  thick  that  sometimes  two  may  be 
seen  feeding  together  on  the  same  leaf,  and  sitting  opposite 
to  each  other.  In  order  to  lay  hold  of  the  leaf  more  firmly, 
they  curl  the  hinder  part  of  the  body  around  it;  and,  if 
they  are  disturbed,  they  throw  up  their  heads  and  tails 
with  a  jerking  motion.  When  fully  grown,  they  are  fi:om 
five  to  six  tenths  of  an  inch  in  length;  they  are  nearly 
cylindrical  in  form,  thickest  before  the  middle,  and  tapering 
behind,  and  have  twenty-two  legs.  The  head  and  the  first 
three  pairs  of  legs  are  black.  The  body  is  of  a  pale  and 
dirty  green  color  above,  with  a  light  stripe  along  the  top 
of  the  back,  separating  two  of  a  darker-green  color;  there 
are  two  dark  green  stripes  on  each  side  of  the  body;  and 
the  belly  and  prop-legs  are  yellowish.  When  young,  the 
two  stripes  on  the  back  are  much  darker,  and  those  on 
the  sides  are  nearly  black.  The  skin,  though  covered  with 
very  fine  transverse  wrinkles,  is  not  rough,  and  with  a 
magnifying-glass  a  few  short  hairs  may  be  seen  scattered 

over  it.     Afler  the  last  moulting  their  color  fades,  and  they 
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become  almost  yellow.  The  greater  part  of  them  then  sod* 
denly  leave  the  trees,  either  by  travelling  do¥m  the  trunks, 
or  by  falling  from  the  branches  to  the  ground.  A  few, 
either  from  weakness  or  from  some  other  cause,  remain  on 
the  trees,  make  their  cocoons  among  the  leaves,  and  Twdy 
finish  their  transformations,  most  of  them  perishing  from 
the  internal  attacks  of  ichneumon-grubs.  Some  creep  into 
cracks  in  fences,  and  into  other  crevices ;  but  most  of  those 
which  reach  tlie  ground  bury  themselves  under  decayed 
leaves,  or  among  the  roots  of  the  grass,  and  in  such  secure 
places  make  their  cocoons.  The  latter  are  oblong  ovil 
cases,  of  tough  grayish  silk,  and  measure  nearly  three  tenths 
of  an  inch  in  length.  In  due  time  the  insects  climnge  to 
saw-flies,  and  come  out  of  their  cocoons,  one  end  wherec^ 
separates,  like  a  lid,  to  allow  of  their  escape.  Although 
some  of  them  are  found  to  finish  their  transformations  in 
August,  it  is  probable  that  the  greater  part  of  them  remain 
unchanged  in  the  ground  till  the  following  spring. 

No  means  for  the  destruction  of  the  caterpillars  of  the 
fir  saw-fly  have  been  tried  here,  except  showering  them 
with  soapsuds,  and  with  solutions  of  whale-oil  soap,  which 
has  been  found  effectual.  They  may  also  be  shaken  off  or 
beaten  fit)m  the  trees,  early  in  the  morning,  when  they 
are  torpid  and  easily  fall,  and  may  be  collected  in  sheets, 
and  be  burned  or  given  to  swine.  For  other  means  to 
check  their  depredations,  the  reader  may  consult  the  arti- 
cles on  the  pine  and  fir  saw-flies  of  Europe,  contained  in 
Kollar's  "Treatise." 

The  following  account  of  a  kind  of  saw-fly  which  at- 
tacks the  grape-vine  is  chiefly  extracted  from  my  Discourse 
before  the  Massachusetts  Horticultural  Society,  in  1832, 
where  the  insect  is  named  Selandria  Vitii.  The  saw-fly 
of  the  vino  is  of  a  jet-black  color,  except  the  upper  side 
of  the  thonix,  which  is  red,  and  the  fore  legs  and  undiT 
side  of  the  otlier  legs,  which  are  pale  yellow  or  whiti5h. 
The   wings   are   semitransparent,   of  a  smoky  color,   with 
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dark  brown  veins.      The  body  of  the  female   (¥%•  244) 
measures  one  quarter  of  an  inch  in  length,  that       ^.^  ^^ 
of  the  male  is  somewhat  shorter.     These  flies         ^^ 
rise  from  the  gromid  in  the  spring,  not  all  at    ^pHH^ 
one  time,   but  at  irregular   intervals,   and   lay         ^ 
their  eggi  on  the  lower  side  of  the  terminal  leaves  of  the 
vine. 

In  the  month  of  July  the  fidse  caterpillars,  hatched 
from  these  eggs,  may  be  seen  on  the  leaves,  in  little 
swarms,  of  various  ages,  some  very  small,  and  others  friUy 
grown.  They  feed  in  company,  side  by  side,  beneath  tlie 
leaves,  each  swarm  or  fraternity  consisting  of  a  dozen  or 
more  individuals,  and  they  preserve  their  ranks  with  a 
surprising  degree  of  regularity.  Beginning  at  the  edge 
they  eat  the  whole  of  the  leaf  to  the  stalk,  and  tlien  go  to 
another,  which  in  like  manner  they  devour,  and  thus  pro- 
ceed, from  leaf  to  leaf,  down  the  branch,  till  they  have 
grown  to  their  ftdl  size.  They  then  average  five  eightlis 
of  an  inch  in  length,  are  somewhat  slender  and  tapering 
behind,  and  thickest  before  the  middle.  They  have  twenty- 
two  legs.  The  head  and  the  tip  of  the  tail  are  black ;  tlie 
body,  above,  is  light  green,  paler  before  and  behind,  with 
two  transverse  rows  of  minute  black  points  across  each 
ring ;  and  the  lower  side  of  the  body  is  yellowish.  After 
their  last  moulting  they  become  almost  entirely  yellow,  and 
then  leave  the  vine,  burrow  in  the  ground,  and  form  for 
themselves  small  oval  cells  of  earth,  which  they  line  with 
a  slight  silken  film.  In  about  a  fortnight  after  going  into 
the  ground,  having  in  the  mean  time  passed  through  the 
chrysalis  state,  they  come  out  of  tlieir  earthen  cells,  take 
wing,  pair,  and  lay  their  eggs  for  a  second  brood.  The 
young  of  the  second  brood  are  not  transformed  to  flics  until 
the  following  spring,  but  remain  at  rest  in  tlieir  cocoons  in 
the  ground  through  the  winter. 

For  some  years  previous  to  the  publication  of  my  I>is- 
course,   I   observed    that  these   insects   annually   increaH<;d 
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in  number,  and  in  the  year  1832  they  had  become  so 
numerous  and  destructive  that  many  \'ine8  were  entirdr 
stripped  of  their  leaves  by  them.  Whether  the  remedies 
then  proposed  by  me,  or  any  other  means,  have  tended  to 
diminish  their  numbers,  or  to  keep  them  in  check,  I  have 
not  been  able  to  ascertain,  and  have  had  no  further  oppor- 
tunity  for  making  observations  on  the  insects  tliemselves. 
At  that  time,  air-slacked  lime,  which  was  found  to  be  fiitil 
to  these  false  caterpillars  of  the  vine,  was  advised  to  be 
dusted  upon  them,  and  strewed  also  upon  the  ground  un- 
der the  vines,  to  insure  the  destruction  of  such  of  the  in- 
sects as  might  fall.  A  solution  of  one  pound  of  common 
hard  soap  in  five  or  six  gallons  of  sofl  water  is  used  by 
English  gardeners  to  destroy  the  young  of  the  gooseberry 
saw-fly ;  and  the  same  was  recommended  to  be  tried  upon 
the  insects  under  consideration. 

All  the  young  of  the  saw-flies  do  not  so  closely  resemble 
caterpillars  as  the  preceding ;  some  of  them,  as  has  already 
been  stated,  have  the  form  of  slugs  or  naked  snails.  Of 
this  description  is  the  kind  called  the  slug-worm  in  this 
country,  and  the  slimy  grub  of  the  pear-tree  in  Europe. 
So  different  arc  these  from  the  other  false  caterpillars,  that 
they  would  not  be  suspected  to  belong  to  the  same  family. 
Their  relationship  becomes  evident,  however,  when  they 
have  finished  their  transformations ;  and  accordingly  we 
find  that  the  saw-flies  of  our  slug-worms  and  those  of  the 
vine  are  so  much  alike  in  form  and  structure,  that  tfaev 
are  both  included  in  the  same  genus.  Moreover,  there  are 
certain  false  caterpillars  intermediate  in  their  forms  and 
appearance  between  the  slimy  and  slug-like  kinds  and  those 
that  more  nearly  resemble  the  true  caterpillars ;  thus  admi- 
rably illustrating  the  truth  of  the  remark,  that  nature  pro- 
ceeds not  with  abrupt  or  unequal  steps ;  *  or,  in  other  word*, 
that,  amidst  the  immense  variety  of  living  forms  wherewith 
this  earth  has  been    peopled,  there  is  a  regular  gradation 

*  '*  Katan  Miltiii  non  facit.**  —  Linncui,  Sytt  Nat.  I.  11. 
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and  connection,  which  in  particular  cases  if  we  fail  to  dis- 
cover, it  is  rather  to  be  attributed  to  our  own  ignorance  and 
short-sightedness  than  to  any  want  of  harmony  and  regu- 
larity in  the  plan  of  the  Creator.  In  considering  the  resem- 
blances of  species,  we  cannot  fail  to  admire  the  care  that 
has  been  taken,  by  almost  insensible  shades  of  difference 
among  them,  or  by  peculiar  circumstances  controlling  their 
distribution,  their  habits  of  life,  and  their  choice  of  food, 
to  prevent  them  from  commingling,  whereby  each  species 
is  made  to  preserve  forever  its  individual  identity. 

The  saw-fly  of  the  rose,  which,  as  it  does  not  seem  to 
have  been   described  before,   may  be 
caDed  Sdomdria  Bosce  (Fig.  245),  from  "•^-  ^ 

its  fevorite  plant,  so  nearly  resembles 
the  shig-worm   saw-fly  as  not  to  be 
distinguished    therefrom    except   by   a 
practised    observer.      It   is    also   very 
much  like  SeUmdria  barda^  VitiSy  and  pygmoea^  but  has  not 
the  red  thorax  of  these  three  closely  allied  species.     It  is 
of  a  deep  and   shining  black  color.      The  first  two  pairs 
of  legs  are  brownish-gray  or  du^y  white,  except  the  thighs, 
which  are  almost  entirely  black.     The  hind  legs  are  black, 
with  whitish  knees.     The  wings  are  smoky,  and  transparent, 
with  dark  brown  veins,  and  a  brown  spot  near  the  middle 
of  the  edge  of  the  first  pair.     The  body  of  the  male  is  a 
Kttle  more  than  three  twentieths  of  an  inch  long,  that  of 
the  female  one  fifth  of  an  inch  or  more,  and   the  wings 
expand  nearly  or  quite  two  fifths  of  an  inch.     These  saw- 
flies  come  out  of  the   ground,  at  various   times,  between 
the  20th  of  May  and  the  middle  of  June,  during  which 
period  they  pair  and  lay  their  eggs.     The  females  do  not 
fly  much,  and  may  be  seen,  during  most  of  the  day,  resting 
on  the  leaves,  and,  when  touched,  they  draw  up  their  legs, 
and  fall  to  the  ground.     The  males  are  more  active,  fly 
from   one   rose-bush   to   another,   and    hover  around   their 
sluggish   partners.      The   latter,   when  about  to  lay  their 


eggs,  turn  a  little  oa  ODe  side,  unsheathe  their  saws,  and 

Uinist  them  obliquely  into  the  skin  of  the  leaf,  dG[io^tiDf, 

in  each  incision  thus  made,  a  singlu  egg.    The 

^ ,      yonng  (Fig.  246)  begin  to  hatch  in  ten  d»_(* 

^WW^  or  a  fortnight  after  the  eggs  are  laid.  Tliev 
may  sometimes  he  found  on  the  leaves  as  early  as  the  firsi 
of  June,  bat  do  not  usually  appear  ui  considerable  niuniien 
till  the  20tli  of  the  same  month.  How  long  they  ire  ra 
coming  to  maturity,  I  have  not  partieularly  observed ;  bui 
the  period  of  their  existence  in  the  caterpillar  state  probably 
does  not  exceed  three  weeks.  They  somewhat  resemUi' 
young  slug-worms  in  form,  but  are  not  quite  so  coma. 
They  have  a  small,  round,  yellowish  head,  with  &  blsct 
dot  on  each  side  of  it,  and  are  provided  with  twenty-twn 
short  legs.  The  body  is  green  above,  paler  at  the  sii^. 
and  yellowish  beneath ;  and  it  is  soft,  and  almost  Usns- 
parent,  like  jelly.  Tlie  skin  of  tlie  back  is  transvemlj 
wrinkled,  and  covered  with  minute  elevated  points;  ani 
there  are  two  small,  triple-pointed  warts  on  the  edge  of  the 
first  ring,  immediately  behind  the  head, 

These  gelatinous  and  sluggish  creatures  eat  the  upi*r 
surface  of  the  leaf  in  large  irregular  patches,  leaving  'lit' 
veins  and  the  skin,  beneath,  untouched ;  and  they  are  soni'"- 
tlmes  so  thick  tliat  not  a  leaf  on  the  bushes  is  spared  ^)' 
them,  and  the  whole  foliage  looks  as  if  it  had  been  scMcli'^'i 
by  fire,  and  drops  off  soon  afterwai-ds.  They  cast  ili'''r 
sldns  several  times,  leaving  them  extended  and  &stened  mi 
the  leaves ;  after  tho  last  moulting  tliey  lose  their  seroitwis- 
parent  and  greenish  color,  and  acquire  an  opaque  yellowisli 
hue.  They  then  leave  the  rose-bushes,  some  of  them  s!o«lv 
creeping  down  the  stem,  and  others  rolling  up  and  drop]"  ■ 
off,  especially  when  the  bushes  are  shaken  by  the  «"  ' 
_    j,_        Having  reached  the  ground,  they  burrow  U-  il" 

f^^^^      dcptli  of  an  inch  or  more  in  the  earth,  wli'' 

^^^^      each  one  makes  for  itself  a  small  oval  cell  (!''- 

247),  of  grains  of  earth,  cemented  with  a  little  giunmy  sil" 


THE    ROSE    SAW-FLY.  627 

Having  finished  their  transformations,  and  tamed  to  flies, 
within  their  cells,  they  come  out  of  the  ground  early  in  Au- 
gust, and  lay  their  eggs  for  a  second  brood  of  young.  These, 
in  turn,  perform  their  appointed  work  of  destruction  in  the 
autumn ;  they  then  go  into  the  ground,  make  their  earthen 
cells,  remain  therein  throughout  the  winter,  and  appear,  in 
the  winged  form,  in  the  following  spring  and  sunmier. 

During  several  years  past,  these  pernicious  vermin  have 
infested  the  rose-bushes  in  the  vicinity  of  Boston,  and  have 
proved  so  injurious  to  them  as  to  have  excited  the  attention 
of  the  Massachusetts  Horticultural  Society,  by  whom  a  pre- 
mium of  one  hundred  dollars  for  the  most  successful  mode 
of  destroying  these  insects  was  offered,  in  the  summer  of 
1840.     In  the  year  1832,  I  first  observed  them  in  gardens 
in  Cambridge,  and  then  made  m3rself  acquainted  with  their 
tnmsfbrmations.     At  that  time  they  had  not  reached  Milton, 
my  former  place  of  residence,  and  they  did  not  appear  in       ^ 
that  place  till  six  or  seven  years  later.     They  now  seem 
to  be  gradually  extending  in  all  directions,  and  an  effectual 
method  for  preserving  our  roses  fi:om  their  attacks  has  be- 
come very  desirable  to  all  persons  who  set  any  value  on 
this   beautiful   ornament   of  our   gardens   and  shrubberies. 
Showering  or  syringing  the  bushes  with  a  liquor  made  by 
mixing  with  water  the  juice   expressed  fi'om   tobacco   by 
tobacconists,  has  been  recommended ;  but  some  caution  is 
iwcessary  in  making  this  mixture  of  a  proper  strength,  for 
if  too  strong  it  is  injurious  to  plants ;  and  the  experiment 
does  not  seem,  as  yet,  to  have  been  conducted  with  sufficient 
care  to  insure  safety  and  success.     Dusting  Ume  over  the 
plants    when  wet  with  dew  has  been  tried,  and  found  of 
some  use ;  but  this   and  all   other  remedies  will  probably 
yield  in  efficacy  to  Mr.  Haggerston's  mixture  of  whale-oil 
soap  and  water,  in  the  proportion  of  two  pounds  of  the  soap 
to  fifteen  gallons  of  water. 

Particular  directions,  drawn  up  by  Mr.  Haggerston  him- 
self, for  the  preparation  and  use  of  this  simple  and  cheap 
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application,  maj  be  found  in  the  ^^ Boston  Courier**  for 
the  25th  of  June,  1841,  and  also  in  most  of  our  agricultural 
and  horticultural  journals  of  the  same  time.  The  utility  of 
this  mixture  has  already  been  repeatedly  mentioned  in  this 
treatise,  and  it  may  be  applied  in  other  cases  with  advantage. 
Mr.  Haggerston  finds  that  it  effectually  destroys  many  kinds 
of  insects ;  and  he  particularly  mentions  plant-lice,  red  sfi- 
ders,  canker-worms,  and  a  Uttle  jumping  insect  which  has 
lately  been  found  quite  as  hurtiul  to  rose-bushes  as  the  slugs 
or  young  of  the  saw-fly.  The  Uttle  insect  alluded  to  has 
been  mistaken  for  a  Thrips  or  vine-fretter ;  it  is,  however  a 
leaf-hopper,  or  species  of  Tetdgonia^  and  is  described  in  a 
former  part  of  this  treatise. 

According  to  the  plan  to  which  I  have  found  it  necessary 
to  limit  this  work,  only  one  more  species  of  saw-fly  remains 
to  be  described.  Of  the  habits  and  transformations  of  this 
insect  the  late  Professor  Peck  has  given  us  an  admirable 
account,  under  the  title  of  a  "  Natural  History  of  the  Slug- 
Worm,"  which  was  printed  in  Boston,  in  the  year  1799,  by 
order  of  the  Massachusetts  Agricultural  Society,  and  ob- 
tained the  Society's  premium  of  fifty  dollars  and  a  gold 
medal.  As  my  own  observations  on  Uiis  insect  agree  per- 
fectly with  those  of  Professor  Peck,  in  the  following  remarks 
I  have  merely  abridged  and  condensed  his  "  Natural  History 
of  the  Slug- Worm,"  a  work  now  out  of  print,  and  rarely 
to  be  met  with.  It  will  be  proper  to  premise  that  Professor 
Peck  was  inclined  to  believe  this  slug-fly  to  be  a  variety  of 
the  Tenthredo  Ceragi  of  LinnaBus,  an  insect  found  more  com- 
monly on  the  pear-tree  in  Europe  than  on  the  cherry,  al- 
though it  has  a  specific  name  derived  from  die  latter  tree. 

Most  naturalists  now  reject  the  name  given  by  Linnasus 
to  the  slimy  grub  of  the  pear-tree,  because  it  is  not  strictly 
correct,  and  substitute  a  specific  name  imposed  upon  it  by 
Fabricius.  The  European  insect,  therefore,  is  now  called 
Selandria  (^Bletmocampa)  j^tJiiaps ;  and  a  good  account  of 
it,  bv  Mr.  Westwood,  may  be  found  in  the  thirteenth  volume 
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of  "  The  Gardener's  Magazine."  It  is  possible  that  our 
slug-fly  may  have  been  imported  from  Europe,  and  it  may 
turn  out  to  be  really  a  mere  variety  of  the  European  insect. 
Professor  Peck  was  aware  that  it  did  not  agree  with  the 
description  given  by  Linnaeus  of  the  latter ;  and  it  appears 
to  me  that  the  difference  between  the  two  insects,  in  their 
winged  state,  is  enough  to  entitle  them  to  be  considered  as 
specifically  distinct  from  each  other.  For  this  reason  I  shall 
retain  for  our  insect  the  specific  name  adopted  by  Professor 
Peck,  because  this  slug  does  really  live  upon  the  cherry,  in 
this  country,  as  well  as  on  the  pear-tree ;  and  shall  merely 
prefix  to  it  the  generical  name  which  it  should  bear  accord- 
ing to  modem  nomenclature.  The  fly  of  our  slug-worm 
may  therefore  be  called  Sdandria  (^Blennocampa)  Cerasi. 
The  meaning  of  the  word  Sdandria  is  unknown  to  me. 
Blermocampa  signifies  shmy  caterpillar,  a  name  which,  it 
will  be  seen,  may  be  applied  with  great  propriety  to  our 
slug-worm. 

This  slug-fly  is  of  a  glossy  black  color,  except  the  first 
two  pairs  of  legs,  which  are  dirty  yellow  or  clay-colored, 
with  blackish  thighs,  and  the  hind  legs,  which  are  dull 
black,  with  clay-colored  knees.  The  wings  are  somewhat 
convex  and  rumpled  or  uneven  on  the  upper  side,  like  the 
wings  of  the  saw-flies  generally.  They  are  transparent, 
reflecting  the  changeable  colors  of  the  rainbow,  and  have 
a  smoky  tinge,  forming  a  cloud  or  broad  band  across  the 
middle   <^  the  first  pair;   the   veins   are 

Slff    24R. 

brownish.     The  body  of  the  female  (Fig. 

248)  measures  rather  more  than  one  fifth 

of  an  inch  in  length ;  that  of  the  male  is 

smaller.      In  the  year  1828,  I  observed 

these  saw-fiies,  on  cherry  and  plum   trees,  in  Milton,  on 

the  10th  of  May ;  but  they  usually  appear  towards  the  end 

of  May  or  early  in  June.     Soon  afterwards  some  of  them 

begin  to  lay  their  eggs,  and  all  of  them  finish  this  business 

and  disappear  within  the  space  of  three  weeks.     Their  eggs 

67 
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are  placed,  singly,  within  little  semicircular  incisions  through 
the  skin  of  the  leaf,  and  generally  on  the  lower  side  of  it 
The  flies  have  not  the  timidity  of  many  other  insects,  md 
are  not  easily  disturbed  while  laying  their  ^gs.     On  the 

fourteenth  day  afterwards,  the  eggs  begin  to  hatch, 
_  and  the  young  slug-worms  (Fig.  249)  continue 

to  come  forth  from  the  5th  of  June  to  the  20th 
of  July,  according  as  the  flies  have  appeared  early  or  late 
in  the  spring. 

At  first  the  slugs  are  white;  but  a  slimy  matter  soon 
oozes  out  of  their  skin  and  covers  their  backs  with  an  oli^e- 
colored  sticky  coat  They  have  twenty  very  short  1^,  or 
a  pair  under  each  segment  of  the  body  except  the  fourth 
and  the  last.  The  largest  slugs  are  about  nine  twentieths 
of  an  inch  in  length,  when  fully  grown.  The  he^d,  of  a 
dark  chestnut  color,  is  small,  and  is  entirely  concealed  under 
the  fore  part  of  the  body.  They  are  largest  before,  and 
taper  behind,  and  in  form  somewhat  resemble  minute  tad- 
poles. They  have  the  &culty  of  swdling  out  the  fore  part 
of  the  body,  and  generally  rest  with  the  tail  a  little  tamed 
up.  These  disgusting  slugs  live  mostly  on  the  upper  side 
of  the  leaves  of  the  pear  and  cherry  trees,  and  eat  away 
the  substance  thereof,  leaving  only  the  veins  and  the  skin 
beneath  untouched.  Sometimes  twenty  or  thirty  of  them 
may  be  seen  on  a  single  leaf;  and  in  the  year  1797  they 
were  so  abundant,  in  some  parts  of  Massachusetts,  that 
small  trees  were  covered  with  them,  and  the  foliage  en- 
tirely destroyed ;  and  even  the  air,  by  passing  through  the 
trees,  became  cliarged  with  a  very  disagreeable  and  aick- 
ening  odor,  given  out  by  these  slimy  creatures.  The  trees 
attacked  by  tliem  arc  forced  to  throw  out  new  leaves,  dar- 
ing the  heat  of  the  summer,  at  the  ends  of  the  twigs  and 
branches  that  still  remain  alive;  and  this  unseasonable  fo- 
liage, which  should  not  have  appeared  till  the  next  spring, 
exhausts  the  vigor  of  the  trees,  and  cuts  off  the  prospect 
of  fruit. 
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The  slug-worms  come  to  their  growth  in  twenty-six  days, 
during  which  period  tliey  cast  tlieir  skins  five  times.     Fre- 
quently, as  soon  as  the  skin  is  shed,  tliey  are  seen  feeding 
upon  it ;  but  they  never  touch  the  last  coat,  which  remains 
stretched  out  upon  the  leaf.      After  tliis  is  cast  off,  they 
no  longer  retain   their  sUmy  appearance  and  olive  color, 
bat  have  a  dean  yellow  skin,  entirely  fix^e  from  viscidity. 
They  change  also  in  form,  and  become  proportionally  longer ; 
and  their  head  and  the  marks  between  the  rings  are  plainly 
to  be  seen.     In  a  few  hours  after  this  change,  they  leave 
the  trees,  and,  having  crept  or  fallen  to  the  ground,  they 
burrow  to  the  depth   of  from   one  inch   to   tliree  or  four 
inches,  according  to  the  nature  of  the  soil.      By  moving 
their  body,  the  earth  around  them  becomes  pressed  equally 
on  all  sides,  and  an  oblong  oval  cavity  is  tlius  formed,  and 
is  afterwards  lined  with  a  sticky  and  glossy  substance,  to 
which   the   grains   of  earth   closely  adhere.     Witliin   Uiese 
little    earthen   cells    or   cocoons    the   change  to   chrysalids 
takes  place;  and,  in  sixteen  days  aft;er  the  descent  of  tlio 
slug-worms,  they  finish   their  transformations,   break   open 
their  cells,  and  crawl  to  the  sur&ce  of  the  ground,  where 
they  appear  in  the  fly  form.     These  flies  usually  come  fortli 
between  the  middle  of  July  and  the  first  of  August,  and 
lay  their  eggs  for  a  second  brood   of  slug-worms.      The 
latter  come  to  their  growth,  and  go  into  the  ground,  in 
September  and  October,  and  remain  there  till  the  following 
spring,  when   they  are   changed   to   flies,   and   leave   their 
winter  quarters.     It  seems  that  all  of  them,  however,  do 
not  finish  their  transformations  at  this  time ;  some  are  found 
to  remaih  unchanged  in  the  ground  till  the  following  year ; 
80  that,  if  all  the  slugs  of  the  last  hatch  in  any  one  year 
should  happen  to  be  destroyed,  enough  from  a  former  brood 
would  still  remain  in  the  earth  to  continue  the  species. 

The  disgusting  appearance  and  smell  of  these  slug-worms 
do  not  protect  them  from  the  attacks  of  various  enemies. 

Mice  and  other  burrowing  animals  destroy  many  of  them 
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in  their  cocoons,  and  it  is  probable  that  birds  also  prer 
upon  them  when  on  the  trees,  both  in  the  slug  and  the 
winged  states.  Professor  Peck  has  described  a  minute  ich- 
neumon-fly, stated  by  Mr.  Westwood  to  be  a  species  of 
Encyrtus^  that  stings  the  eggs  of  the  slug-fly,  and  deposits 
in  eacli  one  a  single  egg  of  her  own.  From  this,  in  due 
time,  a  little  maggot  is  hatched,  which  lives  in  the  shell  uf 
the  slug-fly's  egg,  devours  the  contents,  and  afterwards  is 
changed  to  a  chrysalis,  and  then  to  a  fly  like  its  parent. 
Professor  Peck  found  that  great  numbers  of  the  eggs  of 
the  slug-fly,  especially  of  the  second  hatch,  were  rendered 
abortive  by  this  atom  of  existence. 

Ashes  or  quicklime,  sifted  on  the  trees  by  means  of  a 
sieve  fastened  to  the  end  of  a  pole,  was  recommended,  by 
the  late  Hon.  John  Lowell,  of  Roxbury,  for  the  destruc- 
tion of  the  slugs ;  and  it  is  found  to  answer  the  purpose. 
It  is  probable  that  Mr.  Haggerston's  almost  universal  rem- 
edy may  prove  to  be  still  more  eflectual. 

The  saw-flies,  though  undoubtedly  belonging  to  the  order 
Hymenoptera,  depart  from  the  general  characters  thereof 
more  than  any  other  insects  in  it.  They  are  more  dull 
and  heavy  in  all  their  motions ;  they  have  not  the  power- 
ftil  jaws  of  tlie  predaceous  tribes,  nor  the  long  and  slender 
lower  jaws  and  tongue  of  those  that  subsist  upon  honey. 
They  live  but  a  short  time,  and  tlieir  food  appears  to  be 
pollen,  the  tender  parts  of  leaves,  and  sometimes  the  plant- 
lice  and  other  soft-bodied  insects  frequenting  flowers.  In 
the  stiffness  of  their  upper  wings,  and  the  heaviness  uf 
their  flight,  they  somewhat  resemble  beetles,  and,  analogi- 
cally, may  be  said  to  typify  tlie  Coleoptera,  or,  in  other 
words,  they  may  be  called  the  beetles  of  the  Hymenop- 
tera. They  will  be  found,  on  comparison,  to  have  some 
features  in  common  witli  die  crickets,  which,  with  the  ear- 
wigs, are  also  the  representatives  of  the  Coleoptera.  Al- 
though they  differ  essentially  from  butterflies  and  moths 
tlie  resemblance  of  most  of  their  young  to  caterpil]jur%  in 
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fonn  and  in  habits,  is  very  striking  and  remarkable.  Hence 
the  saw-flies  plainly  show  the  relation  existing  l>etween  the 
orders  Lepidoptera  and  Hjnnenoptera,  and  serve  closely  to 
connect  them  together. 

The  next  piercing  insects  to  be  described  belong  to  the 
fiunily  of  Urocerid^  or  horn-tails,  so  called  because  they 
have  a  homy  point  at  the  end  of  the  body.  The  Ger- 
mans call  them  wood-wasps.  Tlieir  antenna}  are  slender, 
and  thread-like,  or  tapering.  They  have  a  largo  head, 
convex  before,  and  flat  behind  where  it  joins  die  thorax. 
Their  wings  are  long,  narrow,  and  strong,  and  overlap  on 
the  top  of  the  back,  when  closed.  The  body  is  very  long, 
and  nearly  or  quite  cylindrical ;  the  thorax  and  the  after 
part  of  the  body  are  of  equal  thickness,  and  are  closely 
joined  together.  The  horn,  at  the  end,  is  short,  and  coni- 
cal or  triangular,  in  the  males ;  longer,  and  soinetimes 
spear-pointed,  in  the  females.  Moreover,  the  latter  are 
provided  with  a  long,  cylindrical  borer,  hinged  to  the  mid- 
dle of  the  belly,  which  is  furrowed  to  receive  it.  The 
borer  usually  extends  some  distance  beyond  the  end  of  the 
body,  and  consists  of  five  pieces.  The  two  outermost  an? 
grooved  within,  and,  when  shut,  form  a  hollow  tube  or 
scabbard  to  the  others,  one  of  which  represents  the;  two 
backs  of  the  saws  of  the  saw-flies,  joined  t^>geth(;r,  and 
encloses  two  needles  for  boring  holes.  The  part  serving 
for  a  back  to  these  needles  is  notched  on  eac^h  side,  and 
the  needles  themselves,  which  are  as  fine  as  a  hair,  arnl 
as  strong  and  elastic  as  wire,  have  sev(fral  small  teeth 
along  the  lower  side  towards  the  end.  Thews  needh^s, 
and  the  back  in  which  they  play,  are  so  conw^cU'd  an  to 
appear  to  be  only  a  single  spear-jK>inU?d  awl.  With  this 
complicated  and  powerful  tool  the  females  iK^re  holen  into 
the  trunks  of  trees,  wherein  they  drop  their  e^gs.  Hu'ir 
young  are  cylindrical  and  fl<'.shy  grilles,  c/f  a  whitish  rvilor, 
with  a  small,  rounded,  homy  h^-ad,  and  a  [xiinti*rl  and 
homy  tail.     They  have  six  very  small  legs  under  th*?  fore 
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part  of  the  body,  and  are  provided  with  strong  and  pow- 
erful jaws,  wherewith  they  bore  long  holes  in  the  trunks 
of  the  trees  that  they  inhabit.  Like  other  borers,  these 
grubs  are  wood-eaters,  and  often  do  great  damage  to  pines 
and  firs,  wherein  tliey  are  most  commonly  found. 

When  fully  grown,  the  grubs  make  thin  cocoons  of  silk^ 
interwoven  with  little  chips,  in  their  burrows,  and  in  them 
go  through  their  transformations.  The  chrysalis  is  some- 
what like  the  winged  insect  in  form,  but  is  of  a  yellowish 
white  color  till  near  the  time  of  its  last  change,  and  the 
wings  and  legs  are  folded  under  the  breast;  in  all  these 
respects  it  agrees  with  the  chrysalids  of  other  HjTnenop- 
terous  insects.  After  the  chrysalis  skin  is  cast  off,  the 
winged  insect  breaks  through  its  cocoon,  creeps  to  the 
mouth  of  its  burrow,  and  gnaws  through  the  covering  of 
bark  over  it,  so  as  to  come  out  of  the  tree  into  the  open 
air.  It  is  stated  that  the  grubs  of  the  large  species  come 
to  their  growth  in  seven  weeks  after  the  eggs  are  laid. 
If  tliis  be  true,  and  it  seems  hardly  possible,  the  chrysalis 
state  must  last  a  long  time,  for  the  perfected  insects  have 
been  known  to  come  out  of  timber  that  had  been  cut  up 
and  applied  to  mechanical  uses  by  the  carpenter.  Some 
persons  have  supposed  that  they  attacked  only  diseased  and 
decayed  trees,  in  which  it  must  be  admitted  they  are  often 
found  in  great  numbers.  But  many  instances  might  be 
mentioned  of  their  appetite  for  sound  wood  also,  and  it  is 
probable  tliat  the  presence  of  these  insects,  Uke  that  of 
many  others,  is  the  cause,  and  not  the  consequence,  of  the 
decay  of  the  trees  wherein  they  live. 

It  is  stated  in  the  London  ^^  Zoological  Journal,'^  that 
two  hundred  Scotch  firs  have  been  destroyed  by  the  Cw- 
ceru8  JuvencuSy  in  the  woods  of  Henham  Hall,  the  seat  of 
the  Earl  of  Stanho|)e,  their  trunks  being  bored  through 
and  through  by  the  grubs  of  this  insect.  Mr.  Westwoud 
relates,*  that  a  piece  of  wood,  twenty  feet  in  length,  from 

*  IntroductioD  to  the  Modern  CUMiflcatiou  of  Insecti,  VoL  IL  p.  IIS. 
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a  fir-tree  in  Bewdley  Forest,  Worcestershire,  England,  was 
found  to  be  so  intersected  by  the  burrows  of  these  grubs, 
as  to  be  fit  for  nothing  but  firewood ;  and  that  the  winged 
insects  continued  to  come  out  of  it,  at  the  rate  of  five,  six, 
or  more  each  day,  for  the  space  of  several  weeks.  Mr. 
Marsham  states,  on  the  authority  of  Sir  Joseph  Banks, 
that  several  specimens  of  Urocerus  giga»  were  seen  to 
come  out  of  the  floor  of  a  nursery  in  a  gentleman's  house, 
to  the  no  small  alarm  and  discomfiture  of  both  nurse  and 
children.  The  grubs  must  therefore  have  existed  in  the 
boards  or  timbers  before  they  were  employed  in  building, 
and  these  materials  would  not  have  been  used  if  in  a  de- 
cayed state.  The  sexes  of  most  of  these  insects  differ  con- 
siderably in  size  and  color,  and  in  the  shape  of  their  body 
and  of  their  hind  legs.  There  are  not  many  difibrent  kinds, 
but  they  are  very  prolific,  and  abound  in  moimtainous  dis- 
tricts, and  iu  temperate  climates,  where  forests  of  pines 
and  firs  prevail.  A  new  order  was  proposed  for  their 
reception  by  Mr.  Macleay,  and  was  named  Bomboptera^  on 
account  of  the  humming  sound  that  they  make  in  flying. 
Their  young  partake  of  the  nature  of  the  wood-eating 
grubs  of  the  capricom  beetles,  which  therefore  they  may 
be  said  to  represent,  as  the  saw-flies  do  some  of  the  leaf- 
eating  insects  of  the  same  order. 

Eight  of  the  UROCERiDis  are  enumerated  in  my  ^^  Cata- 
logue of  the  Insects  of  Massachusetts,"  including  two  kinds 
of  XiphydriOi  which  are  now  known  to  belong  to  the  same 
fiunily. 

In  the  autumn  of  1826,  Major  E.  M.  Bartlett,  of  North- 
ampton, "  found,  on  the  body  of  one  of  his  almost  lifeless 
pear-trees,  a  dead  insect,  about  one  inch  and  a  half  long, 
attached  to  the  tree  by  its  awl  or  borer,  of  about  the  same 
length,  near  an  inch  of  which  was  fast  in  the  liard  wood ; 
and  there  were  several  deep  punctures  near  it,  evidently 
made  by  the  same  instrument,  and  in  some  of  them  eggs 
were  deposited."     Not  long  afterwards  Major  Bartlett  found 
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that  the  body  nf  this  tree,  two  or  three  feet  from  the  gmuiul, 
was  pierced  with  many  small  holes,  to  the  depth  of  an  inch 
or  more,  and  in  these  holes  tliere  were  great  numbers  of 
larvae,  about  one  sixth  of  an  inch  in  length,  which  he  sup- 
posed were  hatched  from  the  eggs  seen  there  before ;  and 
he  came  to  the  concluflion  that  the  tree  waa  "destroyed 
by  the  deadly  needles  of  the  winged  insect"  above  men- 
tioned.* The  latter  was  subsequently  sent  to  me  for  exam- 
ination, and  enabled  mo  to  furnish  an  account  of  it,  which, 
with  a  description  of  the  male  insect,  was  published  in  Jan- 
uary, 1827,  in  the  fifth  volume  of  the  "  New  England 
Farmer." 

The  insect  proved  to  be  the  Sirex  Cdumba  of  Linncns, 

or  Tremex  Columba  of  modem  naturalista.     Sirtx  is  a  cor- 

ruptioo    tS   tbe    Gredc 

'>(•  ^»>-  name   for   a  wild    bee  ; 

Tremex  signifies   a  pei^ 

forator,    or    maker     of 

holes ;  and    Cotuffia  a 

pigeon-      The   body  of 

the   female   (ilg.  250) 

is  cylindrical,  about  as 

thick  as  a  common  lead* 

pencil,  and  an  inch  and 

a  half  or  more  in  length, 

exclusive   of  the   borer, 

which   is  an  inch  Icng, 

and  projects  three  eighths  of  an  inch  beyond  the  end   of 

the    body.      The   latter  rounds  upwards,  like  the  stem  of 

a  boat,  and  is  armed  with   a  point  or  short  bora.      Tbe 

head   and  the  thorax   are  mst-colored,  varied  with   black. 

The  abdomen,  or  hinder  and  longest  part  of  the  body,  is 

black,  with  seven  ochre-yellow  bands  across  the  back,  all 

of  them  but  the  first  two  interrupted  in  the  middle.     Tbe 

horned   tail,  and  a  round  spot  before  it,  imprened  as   if 

■  Sm  Nt«  Enshad  FuDMr,  Vol.  V.  pp.  1ST,  1T(,  18«,  ud  UL 
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with  a  seal,  are  ochre-yellow.  The  antennae  are  rather 
short  and  blunt,  rust-colored,  with  a  broad  black  ring  in 
the  middle.  The  wings  expand  two  inches  and  a  quarter, 
or  more ;  they  are  smoky  brown  and  semitransparent.  The 
legs  are  ochre-yellow,  with  blackish  thighs.  The  borer,  awl, 
or  needle  is  as  thick  as  a  bristle,  spear-pointed  at  the  end, 
and  of  a  black  color;  it  is  concealed,  when  not  in  use, 
between  two  narrow  rust-colored  side-pieces,  forming  a  kind 
of  scabbard  to  it. 

This  insect  is  figured  and  described  in  the  second  volume 
of  the  late  Mr.  Say's  "  American  Entomology."  The  male 
does  not  appear  to  have  been  described  by  any  author; 
and,  although  agreeing,  in  some  respects,  with  the  two 
other  species  represented  by  Mr.  Say,  is  evidently  distinct 
firom  both  of  them.  He  is  extremely  unlike  the  female 
in  color,  form,  and  size,  and  is  not  furnished  with  the  re- 
markable borer  of  the  other  sex.  He  is  rust-colored,  varie- 
gated with  black.  His  antennae  are  rust-yellow  or  blackish. 
His  wings  are  smoky,  but  clearer  than  those  of  the  female. 
His  hind  body  is  somewhat  flattened,  rather  widest  behind, 
and  ends  with  a  conical  horn.  His  hind  legs  are  flattened, 
much  wider  than  those  of  the  female,  and  of  a  blackish 
color ;  the  other  legs  are  rust-colored,  and  more  or  less 
shaded  with  black.  The  length  of  his  body  varies  from 
three  quarters  of  an  inch  to  one  inch  and  a  quarter ;  and 
his  wings  expand  from  one  inch  and  a  quarter  to  two  inches 
or  more. 

An  old  elm-tree  in  this  vicinity  used  to  be  a  favorite 
place  of  resort  for  the  Tremex  Columba^  or  pigeon  Tremex ; 
and  around  it  great  numbers  of  the  insects  were  of^en  col- 
lected, during  the  months  of  July  and  August,  and  the 
early  part  of  September.  Six  or  more  females  might  fre- 
quently be  seen  at  once  upon  it,  employed  in  boring  into 
the  trunk  and  laying  their  eggs,  while  swarms  of  the  males 
hovered  around  tliem.      For  fifteen   years  or  more,  some 

large  buttonwood-trees  in  Cambridge  have  been  visited  by 

6S 
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them  in  the  same  way.  The  female,  when  about  to  laj 
her  eggs,  draws  her  borer  out  of  its  sheath,  till  it  stands 
perpendicularly  under  the  middle  of  her  body,  when  she 
plunges  it,  by  repeated  wriggling  motions,  through  the  bark 
into  the  wood.  When  the  hole  is  made  deep  enough,  she 
then  drops  an  egg  therein,  conducting  it  to  the  place  by 
means  of  the  two  furrowed  pieces  of  the  sheath.  The  borer 
often  pierces  the  bark  and  wood  to  the  depth  of  half  an 
inch  or  more,  and  is  sometimes  driven  in  so  tightly  that 
the  insect  cannot  draw  it  out  again,  but  remains  fastened 
to  the  tree  till  she  dies.  The  eggs  are  oblong  oval,  pointed 
at  each  end,  and  rather  less  than  one  twentieth  of  an  inch 
in  length.  The  larva,  or  grub,  is  yellowish-white,  of  a 
cylindrical  shape,  rounded  behind,  with  a  conical,  homy 
point  on  tlie  upper  part  of  the  hinder  extremity,  and  it 
grows  to  the  length  of  about  an  inch  and  a  half.  It  is  often 
destroyed  by  the  maggots  of  two  kinds  of  ichneumon-flies 
(^Pimpla  atraia  and  lunatar  (Fig.  251)  of  Fabricius).  These 
flics  may  frequently  be  seen  thrusting  their  slender  borers, 
measuring  from  three  to  four  inches  in  length,  into  the 
trunks  of  trees  inliabited  by  the  grubs  of  the  Tremez,  and 
by  other  wood-eating  insects ;  and,  like  the  female  Tremex, 
they  sometimes  become  fastened  to  the  trees,  and  die  without 
being  able  to  draw  their  borers  out  again. 

Urocerus  aUbicamis^  of  Fabricius,  the  whito-homed  Un>- 
ccrus,  has  white  antennae,  longer  and  more  tapering  than 
those  of  the  pigeon  Tremex,  and  black  at  each  end.  The 
female  is  of  a  deep  blue-black  color,  with  an  oval  white 
spot  behind  each  eye,  and  another  on  each  side  of  the 
liinder  part  of  the  abdomen.  The  horn  on  the  tail  is  loii^, 
and  shaped  Uke  the  head  of  a  lance.  The  wings  are  smoky 
brown,  and  semitransparent.  The  legs  are  black,  with 
white  joints.  The  body  measures  about  an  inch  in  length, 
and  the  wings  expand  nearly  two  inches.  The  male  has  a 
black  head,  with  a  white  spot  on  each  side,  behuid  tlie  eyes. 
His  thorax  and  legs  are  black.     His  abdomen  is  flattened. 
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ncl  ros^colored,  and  ends  with  a  flatU-ncd  homy  point.     He 
rif.  3ti. 


I  about  an   incli  in  length.      This   species,  whii^h 
is  not  common,  has  been  found  on  pine-trees  in  July. 
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Urocerus  nitidm}  the  polished  horn-tail,  is  an  uiide- 
scribed  species,  for  which  I  am  indebted  to  the  Rev.  L. 
W.  Leonanl.  The  male  is  not  known  to  me.  The  female 
is  of  a  deep  blue  color,  downy  on  the  head  and  thorax, 
smooth  and  highly  polished  on  the  abdomen,  the  end  of 
which  is  armed  with  a  flattened  homy  point.  Iler  wings 
are  clear  and  perfectly  transparent,  with  brownish  veins, 
and  have  only  a  fiiuit  smoky  tinge  towards  the  tip.  Her 
legs  are  ^hre-yellow.  The  body  of  this  insect  measures 
rather  more  than  three  quarters  of  an  inch,  exclusive  of 
the  horn  on  the  tail.  This  insect  differs  from  the  European 
UroceruB  Juvencus  in  the  much  greater  brilliancy  of  its  color, 
and  in  having  shorter  antennae.  The  borer  of  tliis  and  of 
the  preceding  species  resembles,  in  form  and  structure,  that 
of  the  pigeon  Tremex,  and  is  used  in  the  same  way. 

Urocerus  abdominalis^*  the  black  and  orange  Iiom-taiK 
of  which  only  the  male  is  known  to  me,  has  not  bei*n 
described  before.  It  is  black,  with  the  four  middle  st»g- 
ments  of  the  abdomen  deep  oninge.  There  is  a  pale  yel- 
low spot  behind  each  eye ;  the  front  comers  of  the  thorax 
are  pale  brownish-yellow ;  and  there  are  two  minute  yel- 
lowish scales  on  the  back  part  of  the  thorax.  The  abdin 
men  is  flattened  and  widened  l>ehind,  and  ends  witli  a 
flattened  or  triangular  point.  The  antennae  are  long  and 
tapering,  of  a  reddish  brown  color,  with  the  two  extrenu- 
ties  black.  The  wings  are  transparent,  with  bn>wn  reins, 
and  are  a  little  smoky  at  the  tips.  The  first  four  legs  are 
ochre-yellow,  with  black  thighs ;  and  the  hind  legs  are 
black,  with  yellow  knees  and  feet.  This  insect  varies  in 
length  from  six  tenths  to  more  than  three  quarters  of  an  inch. 
It  is  found  in  July,  on  the  trunks  of  the  white  pine, 

Mr.    Westwood   has   ascertained    that   the   grubs   of  the 

[  1  Urocenu  nitidut,    Thi*  is  the  cyaneui  of  Fab.  Syst  Piei.  p.  50.  —  Noktox.] 

*  S<>  tiamed  frrmi  the  great  contraHt  iti  the  color*  of  the  abdomen,  lo  mr 
*'  (.'Htalo^ruc  **  it  stands  under  the  geiiut*  ^rtx  (»t*  Liiiii«iifi,  which  it  Um  tame  a« 
Vroctrut  of  (iooffmy. 
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insects  belonging  to  the  genus  Xiphydria  have  the  same 
form  and  habits  as  those  of  the  hom-tailed  wood-was|)8. 
The  name  comes  from  a  word  signifying  a  small  sword, 
in  allusion  to  the  borer  of  the  female,  which  is  shorter 
than  in  the  preceding  horn-tails.  Tlie  winged  insects 
have  a  rounded  head,  distant  from  the  thorax,  to  the  lower 
part  of  which  it  is  joined  by  a  slender  conical  neck.  The 
body  is  nearly  cylindrical,  a  little  flattened,  somewhat  turned 
up  behind,  and  ends  with  an  obtuse  point.  The  antennaB 
are  short,  curved,  and  tapering  at  the  end. 

Xiphydria  dUbicomiB  of  my  "  Catalogue,"  or  the  white- 
homed  Xiphydria,  has  white  antennae  with  the  two  lowest 
joints  black.  The  head  ^  is  black,  with  a  narrow  white 
line  around  each  of  the  eyes,  forming  a  large  oval,  inter- 
rupted only  in  two  places,  on  each  side  of  the  head.  The 
body  is  black,  with  a  spot  on  the  front  comers  of  the  tho- 
rax, and  six  spots  on  each  side  of  the  abdomen,  of  a  white 
color.  The  legs  are  reddish  yellow  or  honey-yellow,  with 
dusky  feet.  The  wings  are  transparent,  and  have  blackish 
veins.  The  body  measures  from  six  tenths  to  nearly  three 
quarters  of  an  inch  in  length.  This  insect  is  found  on 
the  trunks  of  trees  of  soft  wood,  in  August. 

Xiphydria  mellipes  of  my  "  Catalogue  "  may  be  merely 
a  variety  of  the  preceding,  from  which  it  differs  chiefly 
in  having  only  four  white  spots  on  each  side  of  the  abdo- 
men. It  is  four  tenths  of  an  inch  long.  I  am  indebted 
to  the  Rev.  L.  W.  Leonard  for  specimens  of  tliese  two 
species. 

The  name  of  the  genus  Oryssus  comes  from  a  Greek 
word  signifying  to  dig  holes.  The  insects  belonging  to  it 
difler  considerably  from  the  other  Uroceridoe^  but,  from  what 
little  is  known  respecting  them,  they  appear  to  have  the 
same  habits.  They  have  a  cylindrical  body,  almost  rounded 
behind,  or  bluntly  pointed,  and  not  distinctly  homed.  Their 
heads  are  large,  and  very  rough  on  the  front.  Their  an- 
tennae  appear   to   come  out  of  the   mouth,  being   inserted 
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close  to  it,  under  the  outer  angles  of  the  visor ;  are  rather 
short,  curved,  and  thread-like ;  and  are  unequal  in  the  num- 
ber and  size  of  the  joints,  in  the  two  sexes.  Thej  liave 
a  short  and  thick  neck.  Their  borer  is  very  slender,  b 
entirely  concealed  in  a  deep  and  narrow  chink  under  the 
hinder  part  of  the  body,  and  is  coiled  up  at  its  base,  so 
that  it  can  be  darted  out  to  some  distance  when  extended. 
The  fore  legs  of  the  females  are  very  thick,  and  have  only 
three  joints  to  the  feet ;  while  the  rest,  as  well  as  all  of  the 
feet  of  the  male,  are  five-jointed.  Their  wings  have  bat 
few  veins  and  meshes  in  them.  These  insects  are  active, 
fly  quickly,  and  love  to  alight  and  run  about  on  the  sunny 
side  of  the  trunks  of  trees,  wherein  they  are  supposed  to 
lay  their  eggs. 

For  a  long  time,  only  two  kinds  of  0ry$9U9  were  known 
to  naturalists,  and  both  of  them  were  European  insects.  In 
the  year  1838,  three  undescribed  species  were  enumerated 
in  my  ^^  Catalogue  of  the  Insects  of  Massachusetts  ** ;  and 
these,  in  the  second  edition  of  the  Catalogue,  which  wa*i 
published  early  in  1835,  received  the  following  descriptive 
names,  by  means  whereof  an  entomologist  would  find  littk 
or  no  difficulty  in  recognizing  them ;  namely,  hatmorrt^Ja- 
l%»^  the  red-tailed,  maurusj  the  dark-colored,  and  4^ims^  tlie 
allied,  so  called  from  its  near  resemblance  to  the  preceding 
species.  These  singular  insects  were  taken  upon  a  willow- 
tree,  by  my  firiend,  the  Rev.  L.  W.  Leonard,  and  were  pre- 
sented to  me  many  years  ago. 

The  rcid-tailed  Oryssus  has  been  renamed  and  described, 

by  Mr.  Newman,  in  the  October   number 
''**'  of  the  fifth  volume*  of  "The  Elntomdogi- 

cal    Magazine,'*   published    in    London    in 

1838.      It  is  his  Oryuus  terminalU  (Fig. 

252).     The  female  only  is  known  to  me. 

Her  body  is  black,  rough  before,  and  smooth 
behind,  with  the  last  three  segments  of  a  blood-red  color. 
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The  outer  side  of  the  fourth  and  fifth  joints  of  her  antennie, 
her  knees,  and  a  line  on  the  outer  edge  of  her  shins,  are 
white.  Her  feet  are  dull  red.  Her  wings  are  clear  and 
transparent,  with  a  broad,  smoky-brown,  transverse  band, 
beyond  the  middle  of  the  first  pair.  Her  Ixxly  measures 
nearly  six  tenths  of  an  inch  in  length. 

The  dark-colored  Oryssus  is  probably  the  same  as  one 
described  by  Mr.  West  wood,  in  1835,  in  the  fifth  volume  • 
of  ^^  The  Zoological  Journal,"  under  the  name  of  0rjf%9u% 
SayU^  in  honor  of  the  late  Mr.  Say,  who  sent  him  the  insect. 
It  is  of  a  deep  black  color,  rough  before  and  smooth  behind, 
and  is  marked  with  white  on  the  antennse  and  legs,  like 
the  red-tailed  kind,  with  the  addition  of  two  short  white 
lines  on  the  forehead,  between  the  lower  comers  of  the 
eyes.  The  feet  are  black.  The  wings  have  a  smoky  band 
beyond  the  middle,  which,  however,  fiides  away  towards 
the  inner  margin.  I  have  seen  only  females  of  tliis  species, 
and  they  measure  from  four  to  five  tenths  of  an  inch  in 
length. 

It  is  possible  that  my  On/ssus  affinity  which  is  a  male, 
may  be  the  mate  of  the  foregoing  dark-colored  s])ecies,  from 
which  it  difiers  in  having  reddish  feet,  and  in  wanting  the 
two  white  spots  on  the  forehead.  It  measures  four  tenths 
of  an  inch  in  length. 

From  this  somewhat  extended  account,  it  is  evident  tliat 
we  have  very  little  power  over  the  insects  of  the  foregoing 
fiunily.  The  most  that  we  can  do  towards  checking  their 
ravages  will  be  to  destroy  the  females,  whenever  tliey  are 
found  laying  their  eggs. 

The  four-winged  gall-flies  have  very  little  outward  resem- 
blance to  the  saw-flies  and  hom-tailed  wood-was[>s.  They 
agree  with  them,  however,  in  boring  into  plants,  and  in 
laying  their  eggs  therein.  Vegetation  does  not  often  suffer 
much  injury  firom  their  attacks,  and  it  is  only  on  account 
of  the  very  singular  productions,  called  galls,  arising  from 

.•  Page  440. 
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the  irritating  punctures  of  these  insects,  that  the  attention 
of  cultivators  is  at  all  likely  to  be  drawn  to  them.  There 
are  some  two-winged  flies,  and  ako  some  other  insects, 
which  produce  various  kinds  of  excrescences  or  galls  on 
plants ;  but  these  now  under  consideration  are  veiy  small, 
four-winged  insects,  belonging  to  the  order  HymenopUra^ 
and  distinguished  by  the  following  peculiarities.  The  head 
is  small ;  the  antennas  are  rather  short,  slender,  and  thread- 
like; and  the  thorax  is  diick  and  hunched.  The  abdomen 
or  hind  body,  viewed  sidewise,  appears  round  or  oval,  but 
it  is  sharp-edged  above  and  below,  very  thin  or  pinched 
up  at  the  sides,  and  is  hung  to  the  thorax  by  a  very  short 
and  slender  stem.  The  fore  wings  are  rather  long,  and 
have  only  a  few  veins  in  them ;  the  hind  wings  are  soiall, 
and  seemingly  veinless.  Tlie  borer  of  the  females  is  very 
long,  and  slender,  concealed  in  the  under  side  of  the  hind 
body,  the  curvature  whereof  it  follows,  and  is  capable  of 
being  straightened  and  thrust  out  of  a  narrow  chink,  which 
is  covered  by  two  little,  grooved,  sheath-like  pieces,  that 
serve  to  conduct  the  eggs  into  the  holes  made  with  the 
instrument. 

The  genus  containing  most  of  the  gall-flies  was  called, 
by  Geoffrey,  IHplolepiSy  that  is,  double  scales,  on  account 
of  the  two  pieces  that  cover  the  opening  for  the  borer  in 
the  hinder  part  of  the  abdomen.  The  same  insects,  how- 
ever, had  previously  been  placed  by  Linnaeus  in  the  genus 
Cynip9^  so  called  from  a  word  used  by  ancient  authors  to 
designate  some  small  piercing  insect.  The  Linnean  name, 
though  for  some  time  rejected,  has  been  restored  to  the  gall- 
flies, which  accordingly  are  now  included  in  a  family  called 
CvNiFiDiE.  The  punctures,  made  by  these  insects  in  the 
leaves,  buds,  stems,  and  roots  of  plants,  are  followed  by 
swellings  of  the  wounded  parts,  which  increase  rapidly  in 
size,  and  become  si>ongy  or  pulpy  within.  The  thin-skinned 
eg<ijs,  dropjHjd  into  the  punctures,  grow  awhile,  by  absorb- 
ing  the  sap  around  them,  and,   when  at  length  they  arc 
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hatched,  the  little  gnib&,  proceeding  therefrom,  find  them- 
selves comfiirtablT  bedded  within  the  polpy  tumors,  mnd 
plentifiillj  supplied  with  food  on  evefy  side.  They  feed 
on  the  Y^etable  safastjunce  immediately  around  them,  come 
to  their  growdi  in  due  time,  cast  their  skins,  and  appear 
first  in  the  chiysalis  and  then  in  the  winged  form,  and 
finalty  gnaw  their  way  through  the  hard  shell  of  the  galls, 
and  come  out  into  the  open  air.  There  are  a  few  of  the 
grubs,  howerer,  that  leave  the  galls  when  fiilly  grown,  and 
finish  their  tnmsfonnations  in  the  ground. 

The  grubs  or  young  of  the  gall-flies  are  of  a  whitish 
color,  and  somewhat  resemble  maggots,  but  are  shorter 
and  thicker,  and  have  a  small,  distinct  head.  They  are 
without  proper  legs,  and  move  only  by  means  of  the  swollen 
edges  of  their  rings,  with  the  aid,  it  is  said,  of  certain  little 
contractOe  warts  on  their  bodies,  that  serve  them  instead 
of  feet.  There  are  almost  as  many  kinds  of  galls  as  there 
are  species  of  gall-flies ;  and  each  species  confines  its 
attacks  to  some  one  sort  of  plant,  and  to  some  particular 
part  thereof.  It  is  wonderful  that  there  should  be  such  a 
diversity  in  the  forms  and  texture  of  the  galls  of  insects 
so  nearly  resembling  each  other  in  form  and  structure; 
and,  on  the  other  hand,  that  each  species  of  gall-fly  should 
invariably  produce  galls  of  the  same  kind.  Many  galls  are 
very  irregular  and  uneven,  others  are  round  and  resemble 
fruits;  some  are  smooth,  others  are  beset  with  prickles, 
or  covered  with  a  woolly  substance;  some  hang  by  little 
stems,  others  are  perfectly  flat,  and  adhere  closely  to  the 
surface  of  leaves.  At  first  they  are  sofl  or  spongy  within, 
but  afler  some  time  they  become  hard,  and  almost  or  quite 
woody.  The  e^s  of  some  gall-flies  do  not  hatch  till  the 
galls  begin  to  grow  hard  on  the  outside;  this  is  the  rea- 
son why  we  do  not  find  any  insects  within  certain  kinds 
of  galls,  so  long  as  they  remain  soft  and  unripe. 

The  round  and   hard   Aleppo  galls,  or  nutgalls  of  ci>m- 

merce,  used  in  the  making  of  ink,  in  coloring,  and  in  nied- 
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icine,  are  cansed  by  the  punctures  of  the  Ctfttip*  palhe 
tinctorue  on  a  kind  of  oak  growing  in  tbe  western  put 
of  Asia ;  and  the  insect  may  often  be  found  in  those  which 
are  not  pierced  with  boles.  Some  galls  ctmlain  only  a 
single  insect,  lodged  in  a  little  cavity  in  the  centre;  oth^ 
kinds  are  inliabited  by  several  grubs,  each  in  a  cell  liy 
itself,  and  the  cells  not  unfrequently  resemble  oumerons 
small  seeds,  clustered  together  in  the  middle  of  a  fruit. 
Two  or  three  different  kinds  of  insects  are  often  found  to 
come  from  one  ^1,  namely,  a  few  gall-flies,  which  are 
the  lawfiil  proprietors  thereof,  and  more  numerous  four- 
winged  flies  (Ciialcidida),  with  elbowed  antennte.  The 
latter  are  bred  from  grubs,  whicli  devour  the  grubs  at' 
some  of  tlie  gall-flies,  or  starve  them  by  eating  up  their 
food,  and  thereby  contribute  to  check  the  too  great  increase 
of  the  gall-flien. 

Tbe  largest  galls  found  in  this  country  are  crannKMily 
called  oak-apples.  They  grow  on  the  leaves  of  the  red 
oak,  are  round  and  smooth,  and  measure  from  an  inch 
and  a  half  to  two  inches  in  diameter.  This  kind  of  gall 
(Plate  VIII.  Fig.  9)  is  green  and  somewhat  pulpy  at 
first,  but  when  ripe  it  consists  of  a  thin  and  brittle  shell, 
of  a  dirty  drab  color,  enclosing  a  quantity  of  brown  spongy 
matter,  in  the  middle  of  which  is  a  woody  kernel  about 
ns  big  as  a  pi-a.  A  single  grub 
(Fig  253,  magnified)  live*  in 
tlic  kemul,  bocomea  a  chrysalis 
(Fig.  iii-iy  in  tlie  autumn,  wht-a 
tliu  iiak-npple  (alls  from  the  tive, 
changes  to  a  fly  in  tbe  spring. 
1111(1  nuikes  its  escape  out  of  a 
sniull  round  hole  which  it  gnaws 
througli  the  kernel  and  shell.  This  is  probably  the  usual 
course,  Imt  1  liavo  kmiwii  this  giiH-fly  to  come  oat  in  <Klo- 
b>'r.     The  name  of  this  insect  is  Cjfidpt  confiufnt*     (Plate 

•  DipkkpU  ctmHanlat  ot  inv  CulBlogDF.  mil  w  tMiDHl  br  llr.  Smj. 
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VIII.  Fig.  10.)  Its  head  and  thorax  are  black,  and  are 
rough  with  numerous  little  pits  and  short  hairs ;  the  hind 
body  is  smooth,  and  of  a  shining  pitch-color ;  the  legs  are 
dull  brownish  red  ;  and  the  fore  wings  have  a  brown  spot 
near  the  middle  of  the  outer  edge.  Its  body  is  nearly  one 
quarter  of  an  inch  long,  and  its  wings  expand  five  eighths 
of  an  inch. 

A  dwarf  oak  (^Quercus  infectoricC)^  growing  on  the  borders 
of  the  Dead  Sea,  produces  galls  somewhat  like  the  finnego- 
ing,  which  have  been  supposed  to  be  the  apples  of  Sodom, 
described  by  ancient  writers  as  iruits  fair  to  the  view,  but 
crumbling  into  dust  when  handled.  A  late  writer,*  how- 
ever, has  shown  that  these  tempting  and  deceptive  produc- 
tions are  the  real  fruits  of  a  tree,  the  Asckpias  proceray 
resembling  our  common  silk-weed  in  its  botanical  characters. 

Clusters  of  tliree  or  four  round  and  smooth  galls  are 
often  seen  on  the  small  twigs  of  the  white  oak.  They  are 
nearly  as  large  as  bullets,  of  a  greenish  color  on  one  side, 
and  red  on  the  other.  They  approach  in  hardness  to  the 
Aleppo  galls,  and  perhaps  might  be  put  to  the  same  use. 
Elach  one  is  the  nest  of  a  single  insect,  which  turns  to  a  fly 
and  eats  its  way  out  in  June  and  July,  having  passed  the 
¥rinter  as  a  chrysalis,  within  the  gall,  lodged  in  a  clay-col- 
ored egg-shaped  case,  about  three  twentieths  of  an  inch 
long,  and  with  a  brittle  shell.  These  little  cases  appear 
to  be  cocoons,  but  are  not  made  of  silk  or  fibrous  matter. 
Similar  cocoons  are  found  within  many  other  galb,  and  I 
have  some  which  were  discovered  under  stones,  and  were 
not  contained  in  galls,  but  produced  gall-flies,  the  insects 
having  left  their  galb,  to  finish  tlieir  transformations  in 
the  ground.  The  gall-fly  of  the  white  oak  varies  in  color. 
Sometimes  it  closely  resembles  the  gall-fly  of  our  oak-apple, 
differing  from  it  only  in  size,  and  in  wanting  the  brownish 
spot  and  dark-colored  veins  on  the  fore  wings;  and  some- 
times it  is  of  a  dull  brownish-yellow  color,  with  a  brown 

*  Robinscm^s  Biblicnl  Researcheit  in  Palestine,  Vol.  U.  p.  236. 
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spot  on  the  back.  It  is  three  twentieths  of  an  inch  long, 
and  its  wings  expand  three  tenths  of  an  inch.  It  k  the 
DiploUpiSi  or  more  properly  Ojfnq>8  oneratu$  of  mj  Cata- 
logue. 

Galls  of  the  size  and  color  of  grapes  are  found  on  the 
leaves  of  some  oaks.  Each  one  contains  a  grub,  which 
finishes  its  transformations  in  June.  The  winged  insect  m 
my  OynyM  nxMlipennU^  or  cloudy-winged  Cynips,  so  named 
from  the  smoky  cloud  on  the  tips  of  its  wings.  Elxcepting 
in  this  respect,  it  closely  resembles  the  dark-colored  Tariety 
of  Cynip%  (meratusy  and  very  little  exceeds  it  in  sixe. 

One  of  our  smallest  gall-flies  may  be  called  Oymp$  mrni- 
natar^  or  the  sower.  She  lays  a  great  number  of  eggs  in  a 
ring-like  cluster  around  the  small  twigs  of  the  white  oak, 
and  her  punctures  are  followed  by  the  growth  of  a  rough 
or  shaggy  reddish  gall,  as  large  sometimes  as  a  walnut. 
When  this  is  ripe,  it  is  like  britde  sponge  in  texture,  and 
contains  numerous  little  seed-like  bodies,  adhering  by  one 
end  around  the  sides  of  the  central  twig.  These  seeming 
seeds  have  a  thin  and  tough  hull,  of  a  yellowish-white  color ; 
they  are  egg-shaped,  pointed  at  one  end,  and  are  nearly 
one  eighth  of  an  inch  long.  The  gall-insects  live  singly, 
and  undergo  their  transformations,  within  these  seeds ;  aAer 
which,  in  order  to  come  out,  they  gnaw  a  small  hole  in  the 
hull,  and  then  easily  work  their  way  through  the  spongy 
ball  wherein  they  are  lodged.  They  are  less  than  one  tenth 
of  an  inch  long,  are  almost  black,  or  of  the  color  of  pitch, 
highly  polished,  especially  on  the  abdomen,  and  their  mouth, 
antennffi,  and  legs  are  cinnamon-colored. 

It  has  been  observed  that  no  tree  in  Europe  yields  so 
many  different  kinds  of  galls  as  the  oak.  Those  which  I 
have  described  are  not  all  that  are  found  on  oaks  in  this 
country,  and  they  seem  to  be  sufficiently  distinct  from  the 
galls  of  European  oaks. 

llound,  prickly  galls,  of  a  reddish  color,  and  rather  larger 
than  a  pea,  may  often  be  seen  on   rose-bushes.      Earh  of 
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them  contains  a  single  grub,  and  this  in  due  time  turns  to 
a  gall-flj,  which  may  be  called  Cynip%  bicolor^  the  two-col- 
ored Cynips.  Its  head  and  thorax  are  black,  and  rough 
with  numerous  little  pits;  its  hind  body  is  polished,  and, 
with  the  legs,  of  a  brownish-red  color.  It  is  a  large  insect 
compared  with  the  size  of  its  gall,  measuring  nearly  one 
fifth  of  an  inch  in  length,  while  the  diameter  of  its  gall,  not 
including  the  prickles,  rarely  exceeds  three  tenths  of  an 
mch. 

Cympn  dieUocerus^  or  the  gall-fly  with  two-colored  antennae, 
(Plate  VIII.  Fig.  6,  Fig.  7  magnified,)  is  of  a  brownish- 
red  or  cinnamon  color,  with  four  little  longitudinal  grooves 
on  the  top  of  the  thorax,  the  lower  part  of  the  antennae  red, 
aod  the  remainder  black.  It  varies  in  being  darker  some- 
times, and  measures  from  one  eighth  to  three  sixteenths  of 
an  inch  in  length.  Great  numbers  of  these  gall-flies  are 
bred  in  the  irr^ular  woody  galls,  or  long  excrescences,  of 
the  stems  of  rose-bushes  (Plate  VIII.  Fig  8). 

The  small 'roots  of  rose-bushes,  and  of  other  plants  of  the 
same  family,  sometimes  produce  rounded,  warty,  and  woody 
knobs,  inhabited  by  numerous  gall-insects,  which,  in  coming 
out,  pierce  them  with  small  holes  on  all  sides.  The  winged 
insects  closely  resemble  the  dark  varieties  of  the  preceding 
species,  in  color,  and  in  the  little  furrows  on  the  thorax ; 
but  their  legs  are  rather  paler,  and  they  do  not  measure 
more  than  one  tenth  of  an  inch  in  length.  This  species  has 
been  named  Cynips  aemipiceus. 

Monstrous  swellings  of  buds,  and  various  other  kinds  of 
excrescences,  may  often  be  seen  on  plants ;  but  my  speci- 
mens of  the  insects  producing  them  are  not  in  a  condition 
to  be  described.  The  foregoing  account,  however,  will  serve 
to  illustrate  the  habits  of  some  of  our  most  common  gall- 
flies, and  explain  the  origin,  forms,  and  structure  of  their 
singular  productions.  Such  excrescences,  as  soon  as  they 
are  observed  on  plants  of  any  value,  should  immediately  be 
cut  off,  and  put  into  the  fire. 
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Gall-ineects,  as  dready  staU'd,  are  ofl«n  dertniyed  b^  ' 


little 


paraaiU-3   belonging  to  the  tamily  eHAunotUA;   uu 
as  tlifse  ore  liable  to  be  mistaken  lur  the  former.  wpvciaJly 
wlieii  coming  from  the  same  g^l,  it  may  bo   well  to  pottu 
out  thi-  difl'erence  between  iht^'m.     Tlio  luur-wingod  gall-fliea 
have  ntbcr  lung,  atrai^ht,  thread-like,  and  ascendiDji  aotaik* 
use ;  thu  fore  winga  with  a  tew  veimi,  forming  two  tramgahr 
meshes,  one  of  wliich  ifi  very  small,  and  situated  oaar  Urn 
middle  of  the  wing,  the  other  me^h  much  larger,  and  nar 
the  base;  tlie  hind  body  i-onndiah,  but  latvraJly  CMnpfcafld : 
and  the  piercer  spiral  or  curved,  and  <-'oncealed.     Tha  Chi 
cidians  have  shorter,  elbowed,  ajid  dnx^ing  anlennK,  wbic 
are  enlarged  towards  the  end ;  a  singlu  vein,  running  fr>fl 
the  shoulder  near  tlie  outer  margin  of  the  fiire  wing,  u 
with  tliia  margin  near  its  middle,  and  emitting  thuKe,  t 
wardn  tlie  disk  of  the  wing,  a  short  oblique  bnnrh,  whid 
is  enlarged  or  forked  at  the  end ;  the  hind  bifiy  gvnta 
oval,  (lointcd  at  thi;  end  in  the  females,  and  [irovidt-d  ii 
sex  with  a  straight  piercer,  which   is  more  or  Icsa  viaibllil 
beneath,    and   prominent   at   thu  extn^mity.       Ity   m«attt  <f  ^ 
thoir  jjiercers,   the   ('halcidiaiiK   thnist   tlieir  i^gg*  into  i 
galls  miide  by  various  kinds  of  gnll-iiisiH-L'',  aitd  the  ma^ 
gots  hattrhed  from   these   vgfn   devtmr 
the  young  uf  tlie  gall-Hii^     (^ig-  ~^o, 
larva   of  h   ChalcJdian,   wliieh   i 
Ci/jiipt  dichloetritM ;  Mg.  '^utj,  pi 
llie  siaine.)      Nor  du  tlk-y  dratray  l) 
alitne  ;    tliey   prey   upon    many    other  J 
lurvK!,  es[ieeially  cateqHilani,  and  oIib 
on    pujiH.*   or  i-lirysiilids.      Some   uf  tliem   »rv  ogg-pwaailea, 
puni-turing  the  i-ggs  of  other  insects,  and  dcpositiiig  I 
tli^r   own   tiny  eggs.      They  are   the   minute   i 
(^Jduieutitotie*  minuti)   of  Linmeus,  and,  like  the  tnm  ielk> 
neuroon-flies,   tliey   aiv   eminently   useful  in  checking  the 
inrruase  of  the  unxious  trilies. 

Such  being  the  known  habits  and  service*  tif  the  | 
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part   of  the   Cfaalcidians,   it   mmy  seem   siiigalar  that   any 
doabt  should  exist  in   regard   to  others  of  them.     There 
are,  however,  some  kinds  which  have  been  thought  to  pro- 
duce gaUs   themselves,   instead    of  being   the    parasites    of 
gall-insects;    certain  species  wearing  mdeed  the  form  of  a 
Chalcidian,  bat  appearing  to  have  the  habits  of  a  Cynips. 
These  species  belong  to  the  genus  Eurytonui^  which,  thou^ 
agreeing  in  structure  with  the  Chalcidians,  Professor  Nees 
von  Esenbeck  was  inclined  to  place  among  the  Ctnifid^ 
because  he  took  them  to  be  gall-makers.     Mr.  Westwood^ 
controYerts  this  opinion;   and  Dr.  Ratzeburgf  considers  it 
as  founded  upon  error.      It  may  nevertheless  be  correct,  if 
there  be  no  mistake   in   the  result   of  observations   made 
upon    the    insects,   called    ixirley-straw   insects    and   joint- 
worms,  that  produce  gall-like   swellings   upon  the  stems  of 
barley  and  of  wheat  in  this  country. 

In  the  years  1829  and  l><-30  several  communications  were 
published  in  the  eighth  volume  of  Fessenden's  ^*  New  Eng- 
land Farmer,''!  respecting  a  disease  of  barley-straw,  pro- 
duced by  the  punctures  of  insects.  The  first  account  of 
this  disease  that  has   &llen   under  mv  notice  is  contained 

m 

in  an  extract  from  a  letter,  dated  August  16th,  1829,  from 
the  Honorable  John  MerriU,  of  Newbuiyport,  to  Mr.  Fes- 
senden ;  wherein  it  is  stated,  that  the  barley,  in  the  neigh- 
borhood of  Newburyport,  yielded  only  a  very  small  crop; 
on  some  fiirms,  not  much  more  than  the  seed  sown.  Most 
of  the  stalks  were  found  to  liave  a  number  of  small  worms 
within  them,  near  to  the  second  joint,  and  had  become 
hardened  in  the  part  attacked,  firom  the  interruption  of  the 
circulation  of  the  sap.  During  several  years  previous  to 
this  date,  the  barley  crops,  in  various  parts  of  E^sex  and 
Middlesex  Counties,  were  more  or  less  injured  in  the  same 
way;   and  in  some  places  the  cultivation  of  this  grain  was 

♦  Modern  Classification  of  In«ect-.  Vol.  11.  p.  161,  note. 

t  Die  Ichneumofieii  tier  Forstiniecten,  I-  172. 
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^ven  up  in  consequence  thereof.  It  was  supposed  that  the 
insects  producing  this  disease  were  imported  from  Bremen, 
or  some  other  port  in  the  North  of  Europe,  in  some  barlej 
that  was  sown  in  the  vicinity  of  Newbury,  three  or  four 
years  before  1829.*  The  worms  or  maggots  were  found, 
by  John  M.  Gourgas,  Esq.,  of  Weston,  Massachusetts,  to 
be  transformed  to  small  flies,  ^^  about  the  make  and  size  of 
a  small  black  ant,  with  wings,"  which  were  thought,  by 
some  persons,  to  be  tlie  same  as  the  Hessian  flies. 

In  the  summer  of  1831,  myriads  of  these  flies  were 
found  alive  in  straw  beds  in  Gloucester;  the  straw  having 
been  taken  from  the  fields  the  year  before.  An  opinion 
at  that  time  prevailed,  that  the  troublesome  humors  where- 
with many  persons  were  then  afflicted  were  occasioned  by 
the  bites  of  these  flies ;  and  it  is  stated  that  the  straw  beds 
in  Lexington,  being  found  to  be  infested  with  the  same 
insects,  were  generally  burnt.f  Mr.  Gourgas  obe^erves,! 
that  when  the  barley  is  about  eight  or  ten  inches  high, 
the  effects  of  the  disease  in  it  begin  to  be  visible  by  a 
sudden  check  in  the  growth  of  the  plants,  and  the  yellow 
color  of  their  lower  leaves.  If  the  buts  of  the  straw  are 
now  examined,  they  will  be  found  to  be  irregularly  swollen, 
and  discolored,  between  the  second  and  third  jcHuts,  and, 
instead  of  being  hollow,  are  rendered  solid,  hard,  and 
brittle,  so  that  the  stem  above  the  diseased  part  is  impor- 
erished,  and  seldom  produces  any  grain.  Suckers,  how- 
ever, shoot  out  below,  and  afterwards  yield  a  partial  crop, 
seldom  exceeding  one  half  the  usual  quantity  of  grain. 
Dr.  Andrew  Nichols,  of  Danvers,  states,§  that  the  worms 
are  about  one  tenth  of  an  inch  in  length,  and  of  a  yellow 
or  straw  color ;  and  that,  in  the  month  of  November,  tliey 
appeared  to  have  passed  to  the  chrysalis  state.  They  live 
through  the  winter  unchanged  in  the  straw,  many  of  them 
in   tlie   stubble  in  the  field,  while  others  are  carried   away 

♦  New  KiiKlaiia  Vaniwr,  Vol.  VIII.  p.  217.  f  !»»»«*•.  Vol.  VIII.  i».  Siw. 

t  Ilud.,  Vol.  X.  i».  11.  )  ILM.,  I*.  lt«. 


THE    BABLEY-STBAW    INSECT.  663 

when  the  grain  is  harvested.  When  the  barley  is  threshed, 
numerous  small  pieces  of  diseased  straw,  too  hard  to  be 
broken  bj  the  flail,  will  be  found  among  the  grain.  Some 
of  these  may  be  separated  by  the  winnowing-machine,  but 
many  others  are  too  large  and  heavy  to  be  winnowed  out, 
and  remain  with  the  grain,  from  which  they  can  only  be 
removed  by  the  slow  process  of  picking  them  out  by  hand. 

In  the  winter  of  1829,  Cheever  Newhall,  Esq.,  furnished 
me  with  a  few  pieces  of  diseased  barley-straw,  each  of  which 
contained  several  small  whitish  maggots.  Since  that  time 
this  affection  of  the  barley  has  only  once  fallen  under  my 
notice,  though  I  have  reason  to  think  that  it  continues  to 
prevail  in  many  parts  of  Massachusetts.  Each  maggot  was 
imbedded  in  the  thickened  and  solid  substance  of  the  stem, 
in  a  little  longitudinal  hollow,  of  the  shape  of  its  own  body ; 
ahd  its  presence  was  known  by  an  oblong  swelling  upon  the 
surface.  In  some  pieces  of  straw  the  swellings  were  so 
numerous  as  greatly  to  disfigure  the  stem,  the  circulation 
in  which  must  have  been  very  much  checked,  if  not  de- 
stroyed. Early  in  the  following  spring  these  maggots  en- 
tered the  pupa  or  chrysalis  state,  and  on  the  16th  of  June 
the  perfected  insects  began  to  make  their  escape  through 
minute  perforations  in  the  straw,  which  they  gnawed  for 
this  purpose.  Seven  of  these  little  holes  were  counted  in 
a  piece  of  straw  only  half  an  inch  in  length.  The  insects 
continued  to  release  themselves  from  their  confinement  till 
the  6th  of  July,  after  which  no  more  were  seen.  Much 
to  my  surprise,  they  proved  to  be  minute,  four-winged  flies, 
belonging  to  the  genus  Earytoma,  Supposing  these  insects 
to  be  parasites,  in  accordance  with  the  known  habits  of 
others  of  the  same  family,  I  described  them  as  such,  under 
the  name  of  Eurytoma  Hordei  (so  called  from  Hordeum^ 
the  Latin  for  barley),  in  the  "  New  England  Farmer,"  for 
July  23,  1830,*  and  in  the  first  edition  of  this  work.  It 
was  then  my  belief  that  the  true  culprits,  or  original  cause 
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of  the  disease,  would  prove  to  be  some  species  of  Cecidomyi^L, 
allied  to,  but  distinct  from,  the  Hessian  fly ;  and  that  thejt 
while  in  the  larva  or  pupa  state,  had  been  preyed  open  and 
destroyed  by  the  Eurytoma.  The  larvad  of  the  Hessian  fly 
are  often  destroyed  by  a  somewhat  similar  Chalcklian  para- 
site, great  numbers  of  which  have  been  observed,  in  their 
winged  form,  in  wheat-fields,,  and  have  then  been  mistaken 
for  Hessian  flies. 

The  body  of  the  Uurytoma  Hardei  is  jet-black,  and  slightly 
hairy.  The  head  and  thorax  are  opaque,  and  rough  with 
dilated  punctures.  The  hind  body  is  smooth  and  polished. 
The  tiiighs,  shanks,  and  claw-joints  are  blackish ;  tlie  knees, 
and  tiie  other  joints  of  the  feet,  are  pale  honey-yellow.  The 
females  are  twelve  or  thirteen  hundredths  of  an  inch  long. 
The  males  are  rather  smaller,  and  are  distinguished  from  the 
females  by  the  following  characters.  They  have  no  piercer. 
The  joints  of  their  antennae  are  longer,  and  are  surrounded 
with  whorls  of  little  hairs.  The  hind  body  is  shorter,  less 
pointed  behind,  and  is  connected  with  the  thorax  by  a  longer 
stem  or  peduncle.  These  insects  are  very  active,  and  move 
by  little  leaps ;  but  the  hindmost  thighs  are  not  thidcened. 
About  eight  years  ago,  some  of  these  insects,  that  had  come 
from  a  straw  bed  in  Cambridge,  were  shown  to  me.  They 
had  proved  very  troublesome  to  children  sleeping  on  the 
bed ;  their  bites  or  stings  being  followed  by  considerable  in- 
flammation and  irritation,  which  lasted  several  days.  So 
numerous  were  the  insects,  that  it  vras  found  necessarv  to 
empty  the  bed-tick  and  bum  the  straw.  Since  that  time, 
I  have  heard  nothing  more  either  of  the  insects  or  of  the 
disease  of  barley-straw  in  tliis  part  of  the  country. 

My  attention  was  again  called  to  tlie  history  of  the  barioy- 
straw  insect  by  an  article  on  the  joint-worm,  published  at 
Albany  in  "  The  Cultivator,"  for  October,  1851.  The  ac- 
count given  in  this  magazine,  by  Mr.  Rives,  of  the  ravages 
of  the  joint-worm  in  the  wheat-fields  of  Virginia,  and  the 
remarks  by  Dr.  Fitch  on  the  peculiar  affection  of  the  wheat- 
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Straw  produced  by  this  worm,  led  me  to  suspect  that  the 
disease  was  identical  with  that  which  had  been  observed  in 
barley-straw,  and  that  it  originated  from  tlie  same  cause. 
In  the  article  above  named.  Dr.  Fitch  appears  to  have  come 
to  the  conclusion  that  the  disease  was  produced  by  some 
species  of  Ceddomyia.  He  found  the  disease  of  tlie  wheat- 
straw  to  be  situated  immediately  above  the  lower  joint,  in 
the  sheathing  base  of  the  leaf,  the  substance  of  which,  for 
a  distance  exceeding  half  an  inch,  was  much  swollen,  and 
was  changed  to  a  more  solid  and  wood-like  texture,  wliile 
the  sor&ce  exhibited  several  long  pale  spots,  slightly  elevated 
like  a  blister.  The  hollow  of  the  stem  was  entirely  oblit- 
erated, at  some  parts,  by  the  pressure  of  the  enlarged  por- 
ticm  of  the  sheath,  and  was  hardly  visible  at  others.  Each 
of  the  blistered  spots  covered  an  elongated  cavity,  containing 
a  footless  worm  or  maggot,  about  ten  hundredths  of  an  inch 
long,  of  an  oval  form  rather  more  tapering  posteriorly  tlian 
towards  the  head,  and  divided  by  slight  constrictions  into 
thirteen  segments.  The  worm  was  soft,  sliining,  of  a  uni- 
form milk-white  color,  with  a  small  V-shaped  brown  line 
marking  the  situation  of  the  mouth.  ^^  So  exactly,"  remarks 
Dr.  Fitch,  ^^does  this  worm  in  its  form  and  appearance 
resemble  the  larvse  of  the  Hessian  fly  and  other  species  of 
Ceeidomyia  which  have  fallen  under  my  examination,  that  I 
entertain  no  doubt  it  pertains  to  the  same  genus  of  insects." 

On  the  16th  of  March,  1852,  F.  G.  Ruffin,  Esq.,  of 
Shadwell,  Virginia,  the  editor  of  "  The  Southern  Planter," 
sent  to  me  that  paper  for  July,  1851,  containing  some 
account  of  the  joint-worm,  and  with  it  a  few  samples  of 
diseased  wheat-straw.  A  much  larger  quantity  of  the 
straw,  soon  afterwards  received  from  liim,  was  divided 
into  two  unequal  portions,  the  larger  of  which  was  sent 
to  Dr.  Fitch,  in  the  hope  that  between  us  something  defi- 
nite concerning  the  origin  of  the  disease  might  be  obtained. 
Upon  examining  my  samples,  I  found  that  tlie  disease 
was  not  invariably  confined  to  the  sheatliing  base  of  tlie 
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leaf,  but  that,  in  many  cases,  it  was  seated  in  the  joint 
itself,  the  whole  substance  of  which  became  enlarged  and 
distorted.  In  a  smaller  number  of  cases,  it  was  found  to 
occupy  the  culm  or  stem,  above  the  joint,  which  was 
swollen  so  as  to  form  an  irregular  gall-like  tumor,  while 
the  leaf-sheath  remained  unaffected.  These  woody  tumors 
had  several  little  cells  in  them,  varying  in  number  fixmi 
six  to  ten  or  more;  and  every  cell  contained  an  insect* 
in  the  pupa  or  chrysalis  state.  The  samples  of  straw 
reserved  for  myself  were  put  into  a  small  glass  jar,  to 
secure  the  insects  when  they  had  completed  their  transfor- 
mations. Early  in  May,  winged  insects  began  to  perfo- 
rate the  tumors  and  come  forth,  and  they  continued  to 
issue  during  ten  days  or  more.  Their  appearance  was 
probably  hastened  by  the  jar  being  kept  in  the  house,  in- 
stead of  being  exposed  to  the  air  abroad. 

These  insects  so  nearly  resemble,  in  form,  size,  and  color, 
the  Eurytoma  formerly  obtained  from  the  barley-straw,  that 
I  am  persuaded  they  are  at  least  mere  varieties  of  the 
same  species,  if  not  absolutely  identical.  The  only  ap- 
parent difference  between  them  consists  in  the  color  of  the 
fore  shanks ;  these,  in  the  wheat-insects,  being  pale  yellow, 
and  faintly  tinged  with  black  only  on  the  outer  edges,  in 
a  few  individuals.  Among  fifteen  specimens  only  one  male 
was  found,  and  this  did  not  appear  till  tlie  month  of  June. 
Dr.  Fitch  obtained  from  his  samples  of  straw  above  one 
hundred  specimens  of  the  same  kind  of  Uurytomcu,  and  all 
of  them  females.  Among  them  he  found  another  Chal- 
cidian  insect,  a  species  of  PteromaluB^  probably  a  parasite 
of  the  Eurytoma^  and  has  favored  me  with  a  description 
of  it.  The  head  and  thorax  are  of  a  dark  metallic  green 
color;  the  abdomen  is  slightly  depressed,  polished,  purplish 
black  above,  bright  copper-colored  beneath.  The  antenns 
are  black,  except  the  basal  joint,  which  b  of  a  brilliant 
copper-color.  The  thighs  are  pale  yellow ;  tlie  slianks  and 
feet  blackish,  the  liind  pair  with  a  broad  pale  ring  around 
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the  bottom  of  the  shank  and  the  contigaous  part  of  the 
foot.  The  length  of  the  body  is  ten  hundredths  of  an 
inch,  being  somewhat  less  than  tliat  of  tlie  Eurytoma. 

From  my  samples  of  the  straw  I  have  obtained  another 
and  a  different  parasite,  belonging  to  the  same  family,  but 
to  the  genus  Torymvs.  The  specimen  is  a  female,  and, 
Hke  others  of  the  same  genus,  it  is  provided  with  an  ex- 
serted  slender  piercer,  nearly  as  long  as  its  own  body. 
The  latter  is  about  as  long  as  that  of  the  PteromaluB  above 
described,  and  is  of  a  deep  black  color,  slightly  tinged 
with  green  on  the  fece  and  thorax,  both  of  which  are 
rough  and  opaque,  while  the  hind  body  is  smooth  and  pol- 
ished. The  fore  wings  have  an  elongated  cloudy  spot 
near  the  middle,  and  the  oblique  branch  is  very  short. 
The  thighs,  claws,  and  the  antennsB  except  the  basal  joint, 
are  blackish,  the  other  parts  of  the  legs  and  the  base  of 
the  antennsB  are  pale  yellow.  The  hindmost  thighs  are 
much  thicker  than  the  others,  and  are  notched  beneath  the 
end.  The  eyes  have  a  dull  reddish  tinge,  perhaps  not 
their  true  color  in  life.  Professor  Cabell  has  sent  to  me 
some  specimens  of  this  Torymus^  including  a  male,  which 
differs  from  the  female  in  having  all  the  joints  of  the  an- 
tennsB  black. 

The  ravages  of  the  joint-worm  in  the  wheat-fields  of 
Virginia  are  said  to  have  been  first  observed  in  Allxanarle 
County,  about  four  or  five  years  ago.  They  have  alanningly 
increased  from  year  to  year,  and  have  extended  over  many 
parts  of  the  adjacent  counties,  becoming  more  aggravated 
each  time  that  they  are  renewed  in  the  same  place.  The 
loss  occasioned  thereby  often  amounts  to  one  third  of  the 
average  crop,  and  is  sometimes  much  greater ;  and  <hiring 
the  present  season,  ^^  some  farmers  did  not  reap  as  \n\xv\i 
as  they  sowed."  These  statements  are  mad(;  c;hiefly  on 
the  authority  of  Professor  J.  L.  Calwll,  of  the  Univernity 
of  Virginia,  who  has  given  some  attention  to  the  natural 
history  of  the  joint-worm,  and  lias  recently  communicated 
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to  me  the  resiik  of  his  interestiiig  observations.  He  has 
come  to  the  condusion  that  the  joint-worm  is  the  larrm  of  a 
Hym^iopterons,  and  not  of  a  Dipterous  insect  He  finds 
that  the  parts  of  its  mouth  are  very  different  from  tliose 
of  the  dormant  larva  of  the  Hessian  flj  (the  latter  ex- 
tracted from  its  flax-seed  case  before  it  had  undergone  anv 
change  of  form),  and  that  the  mouth  of  the  former  agrees 
essentiallj  with  that  of  the  larvae  obtained  from  galls  of 
tlie  oak.  In  the  mouth  of  the  joint-worm  he  observed  that 
^^  the  mandibular  hooks  cross  each  other  on  the  middle  line,** 
while  in  the  Hessian  fly  larva  the  ^^  two  hooks  are  directed 
downwards."  His  samples  of  diseased  wheat^traw  of  the 
previous  year  yielded  him,  in  the  spring,  numerous  speci- 
mens of  the  UurytomOj  and  nothing  else.  A  few  specimens 
of  the  same  insect  were  developed  from  the  tumors  on 
plants  of  the  present  season,  thus  showing  that  ^^a  small 
proportion  of  the  larvae  undergo  their  transformations  during 
the  summer."  Among  his  specimens  he  obtained  a  rerj 
few  Hymenopterous  insects,  difiering  from  the  HurytotmMy 
and  probably  parasites.  In  several  instances  Professor 
Cabell  saw  a  small  semitransparent  whitish  worm,  scantily 
covered  with  hairs,  in  the  same  cell  with  a  liMess  joint- 
worm,  and  adhering  to  its  body.  In  other  cases,  the  former 
kind  of  worm  or  larva  ^^  was  found  alone,  but  it  was  then 
of  a  larger  size,  and  there  were  almost  always  some  more 
or  less  unequivocal  signs  of  the  worm  having  fed  oo  the 
joint-worm." 

Having  been  favored  by  Professor  Cabell  with  some  sam- 
ples of  wheat-straw,  containing  Uving  joint-worms,  I  hare 
been  able  to  verify  his  observations  during  the  present  sum- 
mer, while  this  sheet  is  passing  through  the  press.  At  mj 
request,  Professor  Jeffries  Wyman,  of  Harvard  College,  an 
accomplished  anatomist  and  a  skilful  microscopical  observer, 
has  examined  these  larvae,  and  also  some  of  the  parasitical 
worms,  found  in  the  straw,  and  has  made  for  me  several 
magnified  sketches  of  them.     Both  kinds  are  found  to  differ 
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essentiaUy  from  tbe  bunrae  of  the  locust  And  of  tbo  wilK>w 

gait-flies,  with  Uving  specimens  of  which  I  Imvi^  ct^mi^annl 

them.     Their  bodies  are  sc^r,  and  their  skins  nu^n'  dolunit^i 

and  tender ;  and  the  form  of  the  head  and  struoturi^  of  thti 

month  are  entirely  nnlike  those  of  the  Cecidomyian  larvAS 

The  tnie  joint-worm  varies  from  one  tentli  to  nearly  tlmn^ 

twentieths  of  an  inch  in  length.     It  is  of  a  palo  yoUuwiiiii 

white  color,  with  an  internal  dusky  streak,  and  is  di'stituti^ 

of  hairs.     The  head  is  round,  and  partially  retractile,     'i'ho 

jaws  are  lateral  and  hooked ;  they  meet  at  the  points,  and 

are  of  a  blackish  color,  and  apparently  of  a  horny  tcxtuni ; 

and  they  are  distinctly  to  be  seen  even  with  a  p(H*kot  uiicnw 

scope.     It  is  evident,  therefore,  that  these  joint-worniN  uro 

not  the  larv®  of  any  Dipterous  insect;  they  arc  doubt Ionm 

Hymenopterous  larvae,  and  probably,  from  tluMr  abundiirirn, 

those  of  the   foregoing  Eurytoma.     The  other   lurvat,  low 

in  number  compared  with  the  joint-worms,  are  (liHtin^uiNliiul 

therefit>m  by  their  inferior  size,  and  whiter  color,  and  by 

being  sparingly  covered  with  short  hairs.     Their  lM*a<ls  urn 

round,  are  provided  with  blackish  h(X)ked  jaws,  an<l   tuivii 

two  little  tubercles  on  the  front.     I  judge  tlumi  tii  Ix)  lint 

young  of  one  of  the  parasites,  probalily  (if  th(5   TtjtymuM^ 

described  on  a  former  page. 

The  forgoing  account  might  be  thought  in  afl'ord  roii* 
dusive  evidence  that  the  EuryU>ma  ahme  was  thi;  nutiior 
€i  the  mischief  done  to  the  wheat  and  ImrUty^  and  that  it 
18  not  a  parasitical  insect.  In  £ivor  ^/f  this  a/n/rliMi^/fi,  w<; 
have  tiie  fiurt  that  hitherto  no  yiarvm  )tsu$  %wta*^^M  m 
obtaining  fitim  tbe  distsaLS^^  wtieat-straw  mp  mwh  stM  a 
ain^  speciiDen  of  Cecidomyix;  wliile  U/th  tiM;  wli^^at  aii^l 
liie  barler  straw  have  Yihlfitsd  Up  hf*r<iml  ^Afi^cry^^t.  i$t 
repeated  instances,  wasofsr^nxk  ^y^-'ntu^tvn  *X  tii^  le^ii/ji';  \LhA 
of  EmnftowuL,  and  D<:4]j2Dg  d»««  %sirm'/  a/j  ^zir^rtsMciy  %tsts$\\ 
mmiber  of  lesKr  parach^sc.  Tun  *\0^jfruuf$sLrMM$  'JS  tiiit  *iii 
ficnlt  and  muerfsgOMi^  (joevtiofi  It  'A  wnftu  imyM^MiPfiM  iu  a 
arifittifir  and  an   ecyjB>osu>^   yAot  '/    rj^rw^      7m  ;$;«sMi 
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amount  of  property  that  is  at  stake,  and  the  serious  losses 
ali*eady  sustained  bj  the  ravages  of  the  joint-worm,  render 
it  necessary  to  ascertain  the  true  history  of  the  insect  be- 
fore proceeding  to  take  measures  for  the  protection  of  our 
crops.  We  are  to  consider,  in  destroying  the  JSurtftonuL, 
whether  we  shall  kill  an  enemy  or  a  friend.  K  it  be  a 
parasite,  as  the  almost  universal  opinion  of  entomologists 
would  lead  us  to  believe,  it  would  be  the  height  of  folly 
to  attempt  to  interfere  with  its  operations.  On  the  other 
hand,  if  we  can  show  it  to  be  a  plant-eating  insect,  we 
may  use  such  means  as  are  in  our  power  towards  checking 
its  career,  not  only  with  perfect  safety,  but  with  eminent 
advantage.  In  this  case,  in  deahng  with  the  joint-worm, 
we  need  not  be  restrained  by  the  consideration  that  the 
diseased  straw  contains  also  some  truly  parasitical  larvs; 
for  these,  as  already  stated,  are  very  few  in  number  com- 
pared with  the  inunense  swaims  of  the  JSurytoma  that  are 
annually  produced.  If  we  can  succeed  in  exterminating 
these  destroyers,  we  shall  have  no  occasion  for  the  services 
of  the  parasites. 

Admitting  the  JEutytoma  to  be  the  sole  cause  of  the 
mischief,  the  following  suggestions  will  be  found  useful  in 
arresting  its  ravages.  As  the  disease  is  seated  mostly  near 
the  base  of  the  straw,  in  or  near  the  second  or  the  third 
joint,  the  greater  part  of  tlie  diseased  portions  will  be  left  in 
the  stubble  when  the  grain  is  reaped.  Most  of  the  insects 
remain  unchanged  in  tlie  stubble  till  the  following  year.  If, 
then,  we  can  destroy  the  maggots  in  the  stubble  before  they 
have  acquired  wings  and  made  their  escape,  we  sliall,  in  great 
measure,  restrain  tlieir  further  propagation  and  increase ;  for 
it  is  in  the  winged  state  alone  that  insects  propagate  tlieir 
kind.  It  has  been  found  in  Massachusetts  that  ploughing  in 
the  stubble  has  little  or  no  effect  upon  the  insects,  which  con- 
tinue alive  and  uninjured  under  tlie  slight  covering  of  earth, 
and  easily  make  their  way  to  tlie  surface  when  they  have 
completed  tlieir  transformations. 
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The   only  practicable  method  of  destroying  the   insects 

is  to   bum   tlie   stubble  containing  them.      All  tlie   straw 

and  refuse,  which  is  unfit  for  fodder,  should   likewise  be 

consumed,  because  it  will  be  found  occasionally  to  contain 

a  small  amount  of  diseased  portions  of  the  straw.      Some 

of  these   may   remain   among    the   grain   itself,   being  too 

heavy  to  be  separated  by  the  process  of  winnowing.     These 

will  have  to  be  picked  out  by  hand.     Moreover,  as  some 

few  of  the  insects  are  transformed  to  flies  during  the  first 

summer,   and  these   will   suffice   to   continue   the   race,   it 

becomes  important  that  all  the  means  above  recommended 

should  be  continued  during  several  successive  years;   and 

when  these  are  universally,  carefully,  and  thoroughly  put 

in  practice,  they  can  hardly  fail  to  exterminate  the  Eary- 

tanuju      A  free   use   of  manure   and   thorough   tillage,   by 

promoting  a  rapid  and  vigorous  growth  of  the  plant,  may 

render  it  less  liable  to  sufier  from  the  attacks  of  tlie  insect. 

Large  fields,  well  seeded,  will  probably  escape  better  than 

those   that  are   smaller  and    thinner  sown,   in   which   the 

insects,  when  about  to  lay  their  eggs,  can  penetrate  easily 

and  to  a  greater  distance.^ 

[«  In  the  "American  Agriculturist,"  New  York,  August,  1861,  p. 236,  Dr.  Fitch 
mssertB  the  opinion  that  this  is  the  "joint-worm,"  and  enuinoratCH  four  distinct 
species,  tIz.:  — 

**£knfioma  Hordei^  Harris  (the  black-legged  or  Massachusetts  barley -fly).  It 
has  the  shanks  of  all  the  legs  black." 

**JBmTfkma  fiUvipet,  Fitch,  Jour.  N.  Y.  St  Ag.  Soc.,  Vol.  IX.  p.  llfi  (the  yellow, 
legged  or  New  York  barley-fly).  It  has  all  the  shanks  and  thighs  of  a  tawny-yel- 
k>w  or  pale  orange  hue." 

**Emnfioma  TriOci,  Fitch,  Jour.  N.  Y.  St.  Ag.  Soc.,  Vol.  IX.  p.  116  (the  joint- 
worm  fly).   It  has  the  shanks  of  the  for^'ard  legs  pale  yellow,  and  the  othcnt  black." 

**JEmrffkma  8ec4iUiif  Fitch,  new  species  (the  r^-e-fly).  It  has  the  fore  and  hind 
shanks  pale  yellow,  and  the  middle  oncn  black."  This  in  very  abundant  in  ('on- 
necticiit,  and  without  doubt  in  all  the  Eastern  States.  —  Norton.] 
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DIPTERA. 

Ghats  and  Flibs.  —  Maooots,  and  thkih  Tramsvormations.  —  GAix-GflAHL 
Hkshian  Flt.  —  Whrat-Flt.  —  Rkmarka  uf<>m  axd  DBscKimoxH  or  M»iB 

OTHKR  DiPTKBUUS  INSECTS.  —  RaDIMI-FlT.  —  TWO-WINOKD  GaLL-KuXK,  ASTD 

FbuiT'Flibs.  —  Conclusion. 

UNDER  the  name  of  Diptera,  signifying  two-winged, 
are  included  all  the  insects  that  have  only  two  wings, 
and  are  provided  with  two  little  knobbed  threads  in  the 
place  of  hind  wings,  and  a  mouth  formed  for  sacking  or 
lapping. 

Various  kinds  of  gnats  and  of  flies  are  therefore  tlie  in- 
sects belonging  to  this  order.  The  proboscis  or  sucker, 
wherewitli  tliey  take  their  food,  is  placed  under  the  head, 
and  sometimes  can  be  drawn  up  and  concealed,  partly  or 
wholly,  within  tlie  cavity  of  the  mouth.  It  consists  of  a 
long  gutter,  usually  ending  with  two  fleshy  lips,  and  enclos- 
ing, in  the  channel  on  its  uppor  side,  several  fine  bristiea, 
from  two  to  six  in  number,  which  are  sometimes  as  sharp 
as  needles,  and  are  tiien  capable  of  inflicting  severe  punc- 
tures. These  piercing  bristles  really  take  the  place  of  the 
jaws  of  biting  insects,  and  hence  the  wounds  made  there- 
with, by  gnats  and  mosquitos,  are  very  properly  called  bitea. 
The  saliva  of  these  insects,  flowing  into  the  wounds,  renders 
them  more  painful,  and  is  the  cause  of  tlie  inflammation  and 
itching  that  follow.  Tlie  grooved  sheath  of  the  proboscis  is 
usually  very  large  and  fleshy  in  the  flies  that  only  lap  or  sip 
tlieir  food.  Two  small,  jointed  feelers  are  conmionly  fnund 
attached  to  the  base  of  the  proboscis. 

Gnats  and  flies  have  softer  bodies  tlian  most  other  winged 
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insects.  The  head  is  large,  and  fastened  to  the  thorax  by  a 
very  slender  neck.  The  eyes,  especially  in  the  males,  are 
large,  and  occupy  the  whole  of  the  sides  of  the  head.  The 
antennae,  in  gnats  and  mosquitos,  are  rather  long,  slender, 
and  many-jomted ;  in  flies,  they  are  short,  consisting  of  only 
two  or  three  thick  joints,  the  last  of  which  oflen  bears  a 
little  bristle  or  delicate  feather.  The  wings  are  filmy,  like 
those  of  Hymenopterous  insects,  but  usually  have  a  greater 
number  of  veins  in  them.  Just  behind  the  wing-joints  there 
are  two  little,  convex  scales,  which  open  and  shut  with  the 
motion  of  the  wings;  they  are  called  the  winglets.  The 
two  balancers  or  poisers  are  short  threads,  knobbed  at  the 
end,  and  placed  on  each  side  of  the  hindmost  part  of  the 
thorax,  immediately  behind  the  winglets.  The  thorax  is 
often  the  thickest  and  hardest  part  of  the  body;  to  it  the 
hind  body  is  more  or  less  closely  united,  and  the  latter,  in 
many  females,  ends  with  a  tapering,  retractile  tube,  where- 
with the  eggs  are  deposited.  The  legs  are  six  in  nimiber, 
and  each  of  the  feet  is  provided  with  two  claws,  and  two 
or  three  little  cushions  or  skinny  palms,  by  the  help  whereof 
the  insects  can  walk  on  the  smoothest  surfaces,  and  on  the 
ceilings  of  rooms,  with  the  back  downwards,  as  easily  as 
when  upright ;  for  the  palms  act  like  suckers,  and  thus  pre- 
vent them  fit)m  falling. 

Mosquitos  and  gnats  are  active  both  by  day  and  night, 
but  flies  take  wing  only  during  the  day.  The  life  of  these 
msectB,  even  from  the  time  when  they  are  first  hatched,  is 
generally  very  short,  seldom  lasting  more  than  a  few  weeks ; 
bat  of  some  kinds  several  broods  are  produced  in  the  course 
of  a  sin^e  summer,  and  oflen  in  the  greatest  profusion.  In 
certain  countries  and  seasons  they  multiply  so  fast,  and 
aj^)ear  in  such  immense  swarms,  as  to  become  a  serious 
annoyance  both  to  man  and  beast. 

The  young  insects,  hatched  from  the  eggs  of  gnats  and 
of  flies,  are  fleshy  larvae,  usually  of  a  whitish  color,  and 
without  legs.     They  are   commonly   called    maggots,   and 
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sometimes  are  mistaken  for  worms.  They  vary  a  good  deal 
in  their  forms,  structure,  habits,  and  transformations,  so  that 
it  is  somewhat  difficult  to  give  any  general  description  of 
them.  Their  breathing-holes  are  usually  situated  near  the 
extremities  of  the  body.  Aquatic  maggots  often  have  a 
tubular  tail,  through  which  they  breathe,  and  the  orifice  of 
this  tube  is  sometimes  surrounded  with  beautiful  feather- 
formed  appendages.  The  larvaa  or  maggots  of  the  gnats, 
and  of  nearly  all  those  flies  which  have  four  or  six  bristles 
in  the  proboscis,  have  a  distinct  head  covered  with  a  homy 
shell.  Larvae  of  this  kind,  when  fully  grown,  cast  off  their 
skins  to  become  pupaa  or  chrysalids.  These  pupae  are  usu- 
ally of  a  brown  color,  and  somewhat  resemble  the  clirysa- 
lids  of  certain  moths,  or  more  nearly  those  of  Hymenopte- 
rous  insects;  for  their  short  and  imperfect  1^  and  wings, 
though  folded  on  the  breast,  are  not  immovably  fiistened  to 
it.  They  commonly  have  several  small  thorns  on  each  end 
of  the  body,  and  a  row  of  smaller  prickles  across  each  of 
tlie  rings  of  the  back.  By  the  help  of  these  thorns  and 
prickles  they  work  their  way  out  of  the  places  wherein 
they  had  previously  lived,  just  before  they  burst  open  their 
pupa-skins  to  come  forth  in  the  perfected  or  winged  state. 
The  pupae  of  mosquitos  are  not  prickly,  but  they  possess 
the  power  of  swinmiing  or  timibling  about  in  the  water,  by 
the  help  of  two  little  fins  on  tlicir  tails.* 

The  larvae  of  the  Dipterous  insects  in  general  do  not  make 
cocoons ;  those  of  some  gnats  (^MycetopkilcB)^  which  live  in 
tree  mushrooms,  or  boleti^  not  only  cover  themselves  with 
a  silken  web,  under  which  tliey  live,  but  also  spin  cocoons^ 
wherein  they  undergo  their  transformations.  Some  of  the 
Cecidomyians  also  make  silken  cocoons.  The  larvae  of  the 
other  flies  are  not  so  variable  in  tlieir  forms  as  the  feng^ing. 
They  are  commonly  plump,  whitish  maggots,  obtuse  behind, 
and  taperin<r  before,  with  a  small  and  soft  head,  that  can  be 
drawn  within  the  fore  part  of  the  body.     They  take  their 

*  See  pagefi  4  and  5. 
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itirely  by  suction,  for  their  jaws  are  merely 
s,  that  enable  them  to  fiisten  themselves  upon 
the  SDbslancea  which  serve  for  their  nourishment.  Tliey 
increase  rapidly  in  size,  and  when  they  are  fully  grown,  they 
change  their  forms,  without  casting  off  their  skins  at  all, 
merely  by  the  gradual  shorl«ning  of  their  bodies,  which  take 
an  oblong  oval  shape,  and  tmTi  hard  and  brown  on  the  out- 
side. The  hardened  skin  of  the  larva  thus  becomes  a  shell 
or  kind  of  cocoon,  within  which  the  insect  is  afterwards 
changed  to  a  pupa,  having  its  Imperfect  limbs  folded  on  its 
breast,  and  from  which,  in  due  time,  it  comes  fortli  in  the 
form  of  a  fly,  by  forcing  off  one  end  of  tlie  shell.' 

The  ^-famed  Hessian  fly,  and  the  wheat-fly  of  Europe 
and  of  this  country,  are  small  gnats  or  midges,  and  belong 
to  the  family  called  Ckcidomtiad^,  or  gall-gnats.  The  in- 
sects of  this  family  are  very  numerous,  and  most  of  them, 
in  the  maggot  state,  live  in  galls  or  unnatural  enlargements 
of  the  steins,  leaves,  and  buds  of  plants,  caused  by  the 
punctures  of  the  winged  insects  in  laying  their  eggs,  or  by 
the  irritataon  of  the  maggots  hatched  therefrom.  The  Hes- 
tijut  fly,  wheat-fly,  and  some  others,  difler  from  the  majority 
in  not  producing  such  alterations  in  plants.  The  probos- 
TO  of  these  insects  is  very  short,  and  does  not  contain  the 
piercing  bristles  found  in  tlie  long  proboscis  of  the  biting  gnats 
and  mosquitos.  Their  antennfe  are  long,  compo^^ed  of  many 
little,  bead-like  joints,  which  are  more  distant  in  the  males 
than  in  the  other  sex ;  and  each  joint  is  surrounded  with 
lort  hairs.  Their  ej-es  are  kidney-shaped.  Their  legs  are 
■  long  and  very  slender.  Their  wings  have  only  two, 
je,  or  four  veins  in  them,  and  are  fringed  with  little  bail's 
mnd  the  edges ;  when  not  in  use,  tliey  are  generally  car- 
i  fUt  on  the  liack.  The  hind  boily  of  the  females  oflen 
vitli  a  retractile,  conical  tube,  wlierewitli  they  deposit 
Their  young  are  little,  footless  maggots,  tapering 
1  end,  and  generally  of  a  deep  yellow  or  orange  color. 
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Thej  live  on  the  juices  of  plants,  and  undergo  their 
formations  either  in  these  plants,  or  in  the  ground. 

The  transformations  of  these  insects  offer  some  peculiari- 
ties that  do  not  seem  to  have  been  described  bj  European 
naturalists,  and  probably  are  not  well  understood  by  tbem« 
Three  modifications  in  the  process  have  been  obsenred  in 
this  country,  and  examples  of  these  are  affordeed  by  Cecith- 
myia  SaliciSy  destructor y  and  Tntici.  In  all  of  them  the  popft 
has  the  limbs  and  wings  free  or  unconfined,  and  becomes 
active  shortly  before  its  final  change,  being  enabled  to  crawl 
out  of  the  place  where  it  had  hitherto  lodged,  when  about 
to  take  the  winged  form.  It  appears  also  that  these  Ced- 
domyians  retain  the  larva-skin  when  the  insect  is  changed 
to  a  pupa ;  this  skin  undergoing  only  certain  alterations  in 
the  course  of  the  process,  without  being  thrown  off.  The 
abdominal  part  of  the  larva-skin  remains  with  little  or  no 
change  ;  the  fore  part  of  the  body  becomes  swollen,  shining, 
and  apparently  gelatinous,  and  allows  the  budding  limbs  and 
wings  of  the  pupa  to  push  outwards,  each  canying  with  it  an 
enveloping  portion  of  the  skin,  which  by  extension  or  growth, 
or  by  both,  is  modified  so  as  to  suit  the  changed  condition 
of  the  insect.  This  peculiarity  was  first  made  known  to  me 
by  a  letter  from  Dr.  Asa  Fitch,  of  Salem,  New  York,  who 
has  paid  much  attention  to  the  natural  history  of  the  Ced- 
domyians,  and  has  published  several  elaborate  essays  upon 
them  in  ^^  The  American  Quarterly  Journal  of  Agriculture 
and  Science,"  and  in  ^^  The  Transactions  of  the  New  York 
State  Agricultural  Society."  In  these  essays,  however,  the 
point  under  consideration  is  not  so  distinctly  stated  and  de* 
scribed  as  in  his  letter.  I  am  also  indebted  to  him  for  galls, 
containing  larvae  of  the  willow  gall-fly.  These,  with  sped* 
mens  of  the  Hessian  fly  in  the  flax-seed  state,  received  from 
him  and  from  other  correspondents,  have  enabled  me  to 
verify  the  result  of  his  observations. 

The  willow  gall-gnat,  or  gall-fly,  is  one  of  the  largesit  of 
our  species.     It  has  been  described  and  figured  by  Dr.  Fitch, 


THE    WILLOW    GALL-FLY.  667 

under  the  name  of  Ceoidomyia  Solids*     On  account  of  the 
size  of  the  larva  and  the  ease  with  which  it  may  be  raised^ 
it  18  an  excellent  object  for  the  observation  of  the  transfor- 
mation that  is  peculiar  to  it  and  to  other  species  of  the  genus. 
It  inhabits  a  small  woody  gall,  growing  at  the  ends  of  the 
slender  twigs  of  the  American  basket-willow  (^Saiix  rigida)^ 
and  other  dwarf  willows.     This  kind  of  gall  is  of  an  oval 
shape,  about  three  quarters  of  an  inch  long,  by  three  eighths 
of  an  inch  thick,  and  is  terminated  by  a  brittle  conical  beak, 
which  seems  to  me  to  consist  of  the  unexpanded  and  dry 
terminal  bud  of  the  twig.     Upon   being  cut  open  in  the 
winter  or  spring,  a  longitudinal  channel  will  be  found  in  the 
middle,  extending  from  the  apex  of  the  beak  nearly  to  the 
base  of  the  gall,  and  lined  in  the  upper  part  with  a  delicate 
silken  web.     Within  this  hollow  is  lodged  a  single  orange- 
colored  maggot,  about  one  fifth  of  an  inch  long.     In  the 
spring  this  maggot  takes  the  pupa  form,  the  approaching 
change  being  marked  by  an  alteration  of  the  color  of  the 
anterior  segments,  which  from  orange  become  red,  shining, 
and  swollen,  as  if  distended  with  blood.     Within  a  few  hours 
after  this  change  of  color,  rudimentary  legs,  wings,  and 
antennae,  begin,  as  it  were,  to  bud  and  put  forth,  and  rapidly 
grow  to  their  frdl  pupal  dimensions ;  and  thus  the  transfor- 
mation to  the  pupa  is  efiected  without  any  moulting  of  the 
akin  of  the  larva.     In  a  few  days,  the  pupa  works  its  way 
upwards,  bursts  through  the  silken  film,  and  rests  half-way 
oat  of  the  orifice  of  the  beaked  summit  of  the  gall,  where 
it  casts   ofi*  and  leaves  its   pupa-skin,  and  appears  in  its 
winged  form.     This  little  gnat  or  fly  is  of  a  deep  black 
color  above,  paler  and  downy  beneath,  with  livid  legs  and 
fonoky  wings.     The  length  of  its  body  is  a  little  over  one 
fifth  of  an  inch,  and  its  wings  expand  rather  more  than  three 
tenths  of  an  inch. 

The   Ceddomyia  Robinice^  of  Professor  Haldeman,f  is  a 

*  American  Quarterly  Journal  of  Agriculture  and  Science,  Vol.  L  p.  268. 
t  AoMrican  Journal  of  Agriculture  and  Science,  Vol.  VI.  p.  193. 


much  smaller  and  more  conimon  ^>ecies,  inhabiting  the 
locuEt-tree.  Dui'ing  the  moDth  of  Aogiut,  some  of  tin: 
leaves  of  this  tree  will  be  found  to  have  one  edge  thickened 
in  substance  and  rolled  over,  so  as  to  form  an  obloiig  cariiy, 
cylindrical  in  the  middle,  and  tapering  at  each  end.  Tliu  n 
tlie  work  of  the  larvra  or  young  Cecidomjians,  two  or  tlirw 
of  which  will  sometimes  be  found  in  each  cavity,  where  also 
they  complete  their  transformations.  The  larva  is  a  nu^vi 
of  a  whilbh  color,  feintly  tinged  with  orange,  particukrh 
towards  the  head.  The  pupa  or  clirysalis  b  not  contained 
within  a  cocoon.  The  fly  measures  three  twentieths  of  an 
inch  in  length.  It  is  orange-colored,  with  dusky  imteima 
and  wings,  three  dusky  lines  on  the  thorax,  and  two  dmkT 
spots  on  the  sides  of  tlie  body.  An  apparent  interrujition 
in  one  of  the  veins  of  tJie  wings,  noticed  by  Professor  Hiil- 
deman,  is  not  peculiar  to  this  insect,  but  may  be  seen,  muK 
or  less  distinctly,  in  our  otiier  species  of  Cecitlomyia. 

The  Hessian  fly  was  scientifically  described  by  Mr.  Sijt 
in  1817,  under  the  name  of  tW- 
"•■*"'  domi/ia  deetructor*  (Fig.  25T).   Il 

obtained  its  common  name  from  > 
supposition  that  it  was  Ikyiu^i  W 
this  country,  in  some  straw,  by  die 
Hessian  troops  under  the  command 
of  Sir  WilUara  Howe  in  the  *" 
of  the  Revolution.t  This  supposi- 
tion, however,  has  been  thooglit  Vt 
be  erroneous,  because  the  earlv  in- 
quiries made  to  discover  the  Hasw 
fly  in  Germany  were  unsuccessful ;  and,  in  conaequaw* 
thereof,  Sir  Joseph  Banks,  in  his  report  to  tlie  British  go*" 
emment,  in  1789,  stated  that  "  no  such  Insect  cuuld  be  fou'" 
to  exist  in   Germany  or  any  other  part  of  Europe.""  J    I' 

•  Journal  of  the  Acadcm)'  ot  Natural  Scioneei  of  Pliiliiili-I|>liiii,  Vol.  I.  p.  *' 

t  Dobion'9  Encyclop«ditt,  Vol.  Vlll.  p-  iul. 

t  Kncjclopftdia  Briunnica,  u>d  DobHD'a  EoorolopedU,  VoL  VtU^  Anii" 
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ipeai^,  however,  that  the  same  insect,  or  one  exactly  like 
it  in  habits,  had  been  long  known  in  the  vicinity  of  Geneva ; 
an  acooant  of  it  may  be  found  in  Duliamel's  "Practical 
Treatise  of  Husbandry,"  "  and  in  a  conununication  f  made 
to  the  Duke  of  Dorset,  in  1788,  by  the  Royal  Society  of 
Agriculture  of  France. 

In  the  year  183:ii  the  wheat  in  Anstria  and  in  Hungary 
was  considerably  injured  by  an  insect  of  the  same  kind, 
supposed  to  bo  the  Hessian  fly  by  the  Baron  Kollar.J  More- 
over, Mr.  E,  C.  Herrick,  of  New  Haven,  Connecticut,  lias 
published  an  account  fj  of  the  discovery  of  the  true  Hessian 
fly,  by  Mr.  James  D.  Dana,  in  Minorca,  near  Toulon  in 
France,  and  in  the  vicinity  of  Naples,  in  the  year  1834. 
Nothing  has  yet  been  found  relative  to  the  existence  of  the 
Hessian  fly  in  America  before  tlie  Revolution.  It  was  first 
observed  in  the  year  ITTt),  in  tlie  neigliborhood  of  Sir  Wil- 
Huwe's  debarkation  on  Staten  Island,  and  at  Fiat  Bush, 
the  west  end  of  Long  Island.  Having  multiplied  in 
places,  tlie  insects  gradually  spread  over  the  southern 
ports  of  New  York  and  Connecticut,  and  continued  to  pro- 
ceed inland  at  the  rate  of  fifteen  or  twenty  miles  a  year. 
■They  reached  Saratc^,  two  hundred  miles  from  their  origi- 
station,  in  1789.  Dr.  Chapman  says,  that  they  were 
id  west  of  the  Alleghany  Mountains  in  1797  ;  from  tlieir 
progress  through  the  country,  having  apparently  advanced 
about  thirty  miles  every  summer.  Wheat,  rye,  barley,  and 
even  timothy  grass,  were  attacked  by  them ;  and  so  great 
were  their  ravages  in  the  larva  state,  that  the  cultivation  of 
wheat  was  abandoned  in  many  places  where  they  had  estab- 
lished themselves,  li 

•  P«ee  M  [410,  Load.,  1769).     See  also  hU  Elftments  of  AgricnlWro,  Vol.  L  p. 
M  (Ini,  txni^  IM4). 
I  EnsyctoiMBilia  BnUumica,  uiil  Dabton't  Encjclapedik,  Vd.  VDL,  Article 

]  TtcUmcpp- 118,  lie. 

f  SQUnuo'i  Aroerican  Jomrial  of  Scionco.  Vol.  XLI-  p.  IM. 
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In  a  communication  by  Mr.  J.  W.  Jeflreys,  published  in 
the  sixth  volume  of  Buel's  ^^  Cultivator,''  it  is  stated,  that 
soon  after  the  battle  of  Guilford,  in  North  Carolina,  the 
wheat  crops  were  destroyed  by  the  Hessian  fly  in  Orange 
County,  through  which  the  British  army,  composed  in  part 
of  Hessian  soldiers,  had  previously  passed.  Although  it  is 
possible  that,  in  this  instance,  the  chinch-bug  may  have  been 
mistaken  for  the  Hessian  fly,  the  remark  shows  how  preva^ 
lent  was  the  belief  respecting  the  introduction  of  the  latter. 
The  foregoing  statements,  taken  in  connection  with  the 
habits  of  the  Hessian  fly,  induce  me  to  think  that  the  com- 
mon opinion  relative  to  its  origin  is  deserving  of  some 
credit. 

The  head,  antennas,  and  thorax  of  this  fly  are  Uack. 
The  hind  body  is  tawny,  more  or  less  widely  marked  with 
black  on  each  ring,  and  clothed  with  fine  grayish  hairs. 
The  egg-tube  of  the  female  is  rose-colored.  The  wings  are 
blackish,  except  at  the  base,  where  they  are  tawny  and  very 
narrow ;  they  are  fi*inged  with  short  hairs,  and  are  rounded 
at  the  tip.  The  legs  are  pale  red  or  brownish,  and  the 
feet  are  black.  The  body  measures  about  one  tenth  of  an 
inch  in  length,  and  the  wings  expand  one  quarter  of  an  inch, 
or  more.  After  death,  the  hind  body  contracts  and  becomes 
almost  entirely  black. 

The  Hessian  fly  is  a  true  Ceddomyia^  difiering  ftxMn  Laai^ 
optera  in  the  shortness  of  the  first  joint  of  its  feet,  and  in 
the  greater  length  of  its  antennas,  the  bead-like  swellingt 
whereof  are  also  more  distant  ftx>m  each  other,  especially 
in  the  males.  According  to  Mr.  Herrick,  the  number  of 
the  joints  of  the  antennas  varies  ^^ft'om  fourteen  to  seven- 
teen, besides  the  basal  joint,  which  appears  double.''  As 
in  other  species  of  Ceddomyia^  the  form  of  the  joints  differs 
according  to  the  sex;  those  of  the  male  being  globular, 
and  those  of  the  female,  except  at  base,'  oblong  oval.  In 
both  tliey  are  surrounded  with  whorls  of  short  hairs.  The 
difference  in  the  antennas  of  tlie  sexes  has  been  pretty  well 
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represented  by  Mr.  I..esueur,  in  the  plate  designed  to  accom- 
pany Mr.  Say's  descriptiun  of  the  insect. 

The  following  brief  history  of  the  liabitA  and  transfiw- 
■nations  of  the  Hessian  fly  will  be  found  to  agree  essen- 
tially with  tlie  excellent  observations  on  tliia  insect,  written 
in  the  year  17U7,  by  Dr.  Isaac  Chapman,  and  pnblished 
in  the  fifth  volume  of  the  "  Memoirs  of  llie  Philadelphia 
Society  for  Promoting  Agriculture,"  and  with  llie  more 
fidi  and  equally  valuable  history  of  the  insect,  by  Jona- 
than N.  Havens,  Esq.,  contained  in  the  tirst  volume  of 
the  "  Transactions  of  tlie  Society  for  the  Promotion  of 
Agriculture,  &c.,  in  New  York."  Mr.  Herrick  has  kindly 
permitted  me  to  make  liree  use  of  his  valuable  account  of 
this  insect,  contained  in  the  forty-tirst  volume  of  "  Tlie 
American  Journal  of  Science,"  and  of  other  information 
communicated  by  him  to  me  in  various  letters.  He  has 
spent  some  time  in  carefully  observing  the  tiabits  of  the 
fly,  during  many  years  in  succession,  atler  having  fitted 
himself  for  the  task  by  the  study  of  the  natural  history 
of  insects  in  general.  His  statements  therefore  may  l)0 
relied  npon,  as  in  the  main  correct.  Moreover,  they  aro 
corroborated  by  the  observations  of  many  other  persona, 
published  in  various  works,  which  have  been  consulted  in 
die  course  of  my  investigations. 

Of  tliis  insect,  two  broods  or  generations  are  brought  to 
maturity  in  the  course  of  a  year,  and  the  flies  appear  in 
the  spring  and  autumn,  but  rather  earlier  in  the  Southern 
ftnd  Middle  States  than  in  New  England.  The  transfur- 
Dtations  of  some  in  each  brood  appear  to  be  retarded  beyond 
■'the  Qsual  time,  as  is  found  to  be  the  ca.se  with  many  other 
[insects;  so  that  the  life  of  these  individuals,  from  the  egg 
to  the  winged  slate,  extends  to  a  year  or  more  in  length, 
whereby  the  continuation  of  the  species  in  after  years  is 
made  more  sure.  It  has  fre(]uently  been  assorted,  tliat  tlia 
flies  lay  their  eggs  on  tlie  grain  In  the  ear ;  but  whetlier 
tills  be  true  or  not,  it  is  certain  that  tliey  do  iay  tlieir  egga 
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on  the  joung  plants,  and  long  before  the  grain  is  ripe; 
for  many  persons  have  witnessed  and  testified  to  this  fiurt* 
In  the  New  England  States,  winter  wheat,  as  it  is  called,  is 
usually  sown  about  the  first  of  September.  Towards  the  end 
of  this  month,  and  in  October,  when  the  grain  has  sprouted, 
and  begins  to  show  a  leaf  or  two,  the  flies  appear  in  the 
fields,  and,  having  paired,  begin  to  lay  their  eggs,  in  which 
business  they  are  occupied  for  several  weeks. 

The  following  interesting  account  of  the  manner  in  which 
this  is  done  was  written  by  Mr.  Ekiward  Tilghman,  of 
Queen  Ann  County,  Maryland,  and  was  published  in  the 
eighth  volume  of  "  The  Cultivator,"  in  May,  1841.  **  By 
the  second  week  of  October,  the  first-sown  wheat  being 
well  up,  and  having  generally  put  forth  its  second  and 
third  blades,  I  resorted  to  my  field  in  a  fine  warm  fore* 
noon,  to  endeavor  to  satisfy  myself,  by  ocular  demonstra- 
tion, whether  the  fly  did  deposit  the  egg  on  the  blades  of 
the  growing  plant  Selecting  a  favorable  spot  to  make 
my  observation,  I  placed  myself  in  a  reclining  position  in 
a  furrow,  and  had  been  on  the  watch  but  a  minute  or 
two  before  I  discovered  a  number  of  small  black  flies 
alighting  and  sitting  on  the  wheat  plants  around  me,  and 
presently  one  settled  on  the  ridged  surface  of  a  blade  of 
a  plant  completely  within  my  reach  and  distinct  observA- 
tion.  She  immediately  began  depositing  her  eggs  in  the 
longitudinal  cavity  between  the  little  ridges  of  the  blade. 
I  could  distinctly  see  the  eggs  ejected  from  a  kind  of  tube 
or  sting.  Afler  she  had  deposited  eight  or  ten  ^;gs,  I 
easily  caught  her  upon  the  blade,  and  wrapped  her  up  in 
a  piece  of  paper.  I  then  proceeded  to  take  up  the  plant, 
with  as  much  as  I  conveniently  could  of  the  circumjacent 
earth,  and  wrapped  it  all  securely  in  a  piece  of  paper. 
Afler  that  I  continued  my  observations  on  the  flies,  caught 
several  similarly  occupied,  and  could  see  the  eggs  uniformly 
placed  in  the  longitudinal  cavities  of  the  blades  of  the 
wheat;     tlieir   appearance  being    that    of   minute    reddish 


EGGS    OF    THE    HESSIAX    FLY.  573 

specks.  My  own  mind  being  thus  completely  and  fully 
satisfied  as  to  the  mode  in  which  the  ^;g  was  deposited, 
I  proceeded  directly  to  my  dwelling,  and  pat  the  plant 
with  the  eggs  upon  it  in  a  large  glass  tumbler,  adding  a 
little  water  to  the  earth,  and  secured  the  vessel  by  cover- 
ing  it  with  paper,  so  that  no  insect  could  get  access  to 
the  interior.  The  paper  was  sufficiently  perforated  with 
pin-holes  for  the  admission  of  air.  The  tumbler  with  its 
contents  was  daily  watched  by  myself  to  discover  tlie  hatch- 
ing of  the  eggs.  About  the  nuddle  of  the  fifteenth  day 
firom  the  deposit  of  the  eggs,  I  was  so  fortunate  as  to  di^ 
cover  a  very  small  maggot  or  worm,  of  a  reddish  cast, 
making  its  way  with  considerable  activity  down  the  blade, 
and  saw  it  till  it  disappeared  between  the  blade  and  stem 
of  the  plant.  This,  I  have  no  doubt,  was  the  produce  of 
one  of  the  eggs,  and  would,  I  presume,  have  Iiatched 
much  sooner,  had  the  plant  remained  in  the  field.  It  was 
my  intention  to  have  carried  on  the  experiment,  by  endeav- 
oring to  hatch  out  the  insect  firom  the  flax-seed  state  into 
the  perfect  fly  again ;  but  being  called  ^m  home,  the  plant 
was  sufiered  to  perish.  The  fly  that  I  caught  on  the  blade 
of  the  wheat,  as  above  stated,  I  enclosed  in  a  letter  to  Mr. 
John  S.  Skinner,  the  editor  of  ^  The  American  Farmer,'  of 
Baltimore,  who  pronounced  it  to  be  a  genuine  Hessian  fly, 
and  identical  in  appearance  with  others  recently  received 
Scorn  Virginia." 

Dr.  Chapman  agrees  with  this  writer  in  saying,  that  the 
Hessian  fly  lays  her  eggs  in  the  small  creases  of  tlie  young 
leaves  of  the  wheat.  Mr.  Havens  states,  that  the  fly  lays 
her  ^gs  on  the  leaves.  In  the  fortieth  number  of  ^^The 
Connecticut  Farmer's  Gazette,"  Mr.  Herrick  says :  "  I  have 
repeatedly,  both  in  autumn  and  in  spring,  seen  the  Hessian 
fly  in  the  act  of  depositing  eggs  on  wheat,  and  have  always 
found  that  she  selects  for  this  purpose  the  leaves  of  the 
young  plant.  The  eggs  arc  laid  in  various  numbers  on 
the  upper  sur&ce  of  the  strap-shaped   portion  (or  blade) 
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of  the  leaf."     IIU  remarks  in  Profe 

are  to  the  sante  effect.  Other  authoritiea  on  tJus  point 
might  be  mentioned ;  but  the  foregoing  are  suflScient,  in 
my  opiaion,  to  establish  the  fact,  tliat  the  IIcuimi  fiy  Ian 
liLT  eggs  on  the  leaves  of  wheat  soon  alW  the  plants  »re  up. 
"  The  number  on  a  single  leaf,"  says  Mr.  Herrick.  *•  is  ufk-n 
twenty  or  thirty,  and  sometimes  much  preater.  In  tliuie 
cases  many  of  the  lan'ie  must  perish.  The  egg  is  ftboui  a 
fiftieth  of  an  inch  long,  and  four  thousandths  of  an  incli  in 
diameter,  cylindrical,  translucent,  and  of  a  jtale  red  culur. 
Mr.  Tilghman  was  correct  in  supposing  tliat  the  eggs  wuiJi) 
hatch  in  less  than  fifteen  days,  under  favontUe  circnm- 
stances ;  for,  if  the  weather  be  warm,  they  commonly  I 
in  four  days  after  they  are  laid. 

The  maggots  (Fig.  258,  natural  uze),  when  they  I 
come  out  of  the  sheila,  are  of  a  pale  rvd  c 
Forlliwitli  they  crawl  down  the  leaf,  and  wuifc 
their  way  between  it  and  the  main  ntalk,  petainfc 
downwards  till  they  come  to  a  joiaU  juat  abixn- 
which  tliey  remain,  a  Utile  below  the  wrfiicr  trf' 
the  ground,  with  tlie  head  toward*  the  root  of 
tlie  plant.  Havinj;  thus  fixed  thein»eivt-«  apun 
tlie  stalk,  they  become  stationur}*,  and  nerer 
move  from  tlie  place  till  their  tnuisfonaatiaok 
ore  completed.  They  do  not  eat  tb«  i 
neitlier  do  they  jienetrate  within  it,  as  some  penmu  1 
aupjHieud,  but  they  he  lengthwise  upon  its  sur&se,  i 
ored  by  the  lower  port  of  the  leaves,  and  ant  nonnshet 
wholly  by  the  sap,  which  tliey  apjtear  to  take  by  auctiati. 
They  soon  lose  tlieir  reddish  color,  turn  pale^  and  will 
I)c  found  to  be  clouded  witli  whitish  spola ;  oimI  tfarooglt 
tlieir  tmtriporeni  skins  a  greenish  stHpo  may  be  sotd  in 
the  middle  of  their  bodies.  As  tliey  increaoe  in  nw,  and 
grow  plump  and  firm,  they  but-ume  iiubcddcd  in  tha  sills 
of  the  Hteni.  by  tlie  pressure  of  tlieir  bodies  n|)oa  the 
growing  plonL     One  maggot  (hu»  pW-od 
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the  plant ;  but  when  two  or  three  &re  fixed  !n  tbb  manner 
around  the  stem,  they  weaken  and  impovensb  the  plant, 
uid  cause  it  to  fall  down,  or  to  wither  and  die.  Tlicy 
usually  come  to  their  tiill  size  in  five  or  six  weeks,  and 
then  measure  about  three  twentieths  of  an  inch  in  length. 
Their  skin  now  gradually  hardens,  becomes  brownish,  and 
loon  cluinges  to  a  bright  cbestnut-color.  This  change  usu- 
ally happens  about  tlie  first  of  December. 

The  insect,  in  this  form,  has  been  commonly  likened  to  a 
flax-seed  (Fig.  2.")9,  natural  size  and  magnified, 
larva  on  the  left).  Hence  "many  observers 
speak  of  tliis  as  the  fiax-seed  state."  Others 
regard  it  as  the  beginning  of  the  pupa  state, 
wherein  tlie  condition  of  tlie  insect  is  analogous 
lo  the  immature  pupa  (boule  allong4e)  of  com- 
mon flies.  Such  indeed  has  been  my  own  L 
pressiua  concerning  it ;  and  even  so  it  seems  to 
have  been  regarded  by  Mr.  Herrick,  although  he 
was  well  aware  of  the  actual  form  of  the  insect  included  with- 
in lliia  "  leathery  "  outer  skin  of  the  larva,  and  of  all  its  subse- 
quent changes.  While  this  change  of  the  color  and  texture 
I  of  the  akin  is  going  on,  the  body  of  the  insect,  as  remarked 
jby  Mr.  Herrick,  "  gradually  cleaves  from  the  diieJ  skin,  and, 
Br  the  course  of  two  or  three  weeks,  is  wholly  detaclied." 
^  In  a  letter  dated  February  21,  1843,  he  alludes  more 
■qilicitly  to  the  condition  of  the  insect,  in  these  words: 
^lu  two  or  three  weeks  after  this  cliange  of  color,  the  ani- 
nal  within  becomes  entirely  detached  from  the  old  larva- 
skin,  and  hes  a  motwtUess  ffrub."  Accordingly,  when  this 
dried  skin  or  flax-seed  case  is  opened,  the  insect  will  be 
found  loose  within  it,  and  still  retaining  the  maggot  form, 
89   stated    by   Mr.    Herrick,   Mr.    Worth,"   and    Professor 

"  Ur.  Jamct  Worth,  writing  on  this  insect  in  1610,  remarbed  thai  "  at  ioaa  at  U 
neea  la  tlie  Ssx-aeed  color,  bj  rolling  It  lightly  with  Iho  linger,  the  Ugunwiit 
n  will  then  appear  vilh  a  greenitb  stripe  throoi^  it, 
ilch  i»  (nidently  the  subetaace  eitrscled  from  the  plant."  (Americaii  Famar, 
L  O.  p.  IM.} 


Cabell.*     Kollar  alludes  to  the  unclianged  condidon  of 
insect  n-itliiii  this  caac,  in  the  European  specimens  wl 
he  had  examined. t     Mr.  Weatwood   makes   the   Ibllo" 
remarks  upon  some  from  Vienna  that  were  in  his 
"  The  insects  are  enclosed  in  a  leathery  case,  and 
ing  them  I  discovered  the  larvie  shrivelled  up  and  dead."! 
Reierring  to  Mr.  Say's  account  of  the  Hessian  fly,  and  in 
flax-seed  case,  Mr.  Westwood  says,  "  It  is  not  described  i 
\i-hat  manner  this  case  b  formed."     That  it  really  cansi4 
of  the  loosened  outer  skin  of  tlie  mi^got  is  evident  &oaitl 
shape  and  structure.     It  has  nearly  the  same  form  and 
is  convex  on  both  sides,  and  retains  traces  of  tlie  fonMI 
segments  ijj  the  transverse  lines  wherewith  it  is  mark*4> 
This  flax-seed  shell  has  been  correctly  called  a  puparit 
or   pupa-case,  because   the   pupa  is  subsequently 
within  it. 

Dr.  Chapman  repeatedly  alludes  to  the  pupa,  or  ctiryaSt 
as  he  calls  it,  and  to  '*  the  outward  coat "  of  the  larva  "tor 
coming  a.  hard  shell  or  covering  for  the  chrysalis  " ;  by  *1b4 
wc  perceive  that  he  was  acquainted  with  the  origin  Of 
office  of  the  one,  and  the  condition  of  the  otJier.  Bot  u  lb| 
true  figure  of  the  included  insect  b  concealed,  and  cannlC 
be  determined  without  opening  the  puparium,  "it  is  costM 
ary,"  as  stated  by  Messrs.  Kirby  and  Spence,! 
of  pupse  of  thb  description,  to  refer  solely  to  the  extenoT 
covering."  Agreeably  to  this  common  usage,  sanctioned  ^J 
tlic  best  entomolo^ta  of  our  time,  the  flax-seed  ok,  "^ 
puparium,  has  been  commonly  denominated  the  pupft, 
by  such  writers  as  Mr.  Say,  to  whom  the  real  nature  di^' 
contents  must  have  been  well  known. 

In  the  letter  before  mentioned,  Mr.  Herrick  thus  conliJi- 
ued  his  account  of  the  transformations  of  the  insect.    "Tk 


t  Kollnr'B  TraUiie,  p.  131. 
1  Note  in  KolliLfs  TrcAtbc,  p.  lai.    S«  h. 
ofln^eota,  Vol.  n.  p.  E20. 
4  lotrodaoCioD  to  EntomolDgy,  Vut.  Ul.  p. '. 
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process  of  growth  goes  on,  and,  by  and  by,  on  opening  the 
leathery  maggot-skin,  now  a  pupariom,  you  find  the  pupa 
so  fiir  advanced  that  some  of  the  members  of  the  future  fiy 
are  di3cermble  through  the  scarf  which  envelope  and  fetters 
it  on  all  sides."  In  his  observations  communicated  to  the 
Commissioner  of  Patents  in  1844,*  he  referred  to  the  same 
process  in  the  following  words :  "  Within  this  shell  (the 
flax-seed  case)  the  pupa  gradually  advances  towards  the 
winged  state ;  it  contracts  in  length,  but  not  in  breadth ;  and 
its  skin  appears  covered  with  minute  elevations.  Just  be- 
fore evolution  (of  the  fly),  we  find  the  pupa  invested  in  a 
delicate  membrane  or  scarf,  which  not  long  previous  was 
its  outer  skin,  through  which  many  parts  of  the  fiiture  fly 
may  be  distinctly  seen." 

From  the  foregoing  passages,  it  appears  that  the  transi- 
tion of  the  insect,  within  the  flax-seed  case,  from  the  form 
of  a  larva  or  maggot  to  that  of  a  mature  pupa,  takes  place 
only  a  short  time  before  its  final  transformation  to  a  fly, 
that  is,  towards  the  end  of  April  or  beginning  of  May ;  and 
that  the  scarf  or  proper  skin  of  this  pupa  is  the  same  as 
that  wherein  the  body  of  the  insect  had  been  previously 
enveloped.  In  this  respect,  the  Hessian  fly  agrees  in  its 
transformations  with  the  willow  gall-fly;  and  doubtless  the 
transition  in  question  is  effected  in  the  same  way  as  in  that 
insect.  But  the  larva  of  the  Hessian  fly  does  not  spin  a 
silken  web  or  cocoon  like  that  of  the  willow  gall-fly  and 
some  other  Cecidomyians ;  and  it  difiers  firom  these  insects 
also  in  being  finally  invested  with  two  skins,  the  outer 
one,  when  detached,  serving  instead  of  a  cocoon  for  the 
included  insect;  while  the  inner  one,  of  a  much  thinner 
and  more  delicate  texture,  becomes  the  true  skin  of  the 
matured  pupa. 

Towards  the  end  of  April  and  in  the  fore  part  of  May, 
or  as  soon  as  the  weather  becomes  warm  enough  in  the 
spring,  the  insects  are  transformed  to  flies.      They  make 

•  Report,  p.  168. 
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their  escape  from  their  winter  quarters  by  breaking  throng 
one  end  of  their  shells  and  the  remains  of  the  leaves  around 
them.  In  the  ^^  Observations  on  the  Hessian  Fly,"  writtea 
by  Jonathan  N.  Havens,  Esq.,  it  is  stated,  that,  ^^  whenever 
the  fly  has  been  hatched  in  the  house,  it  always  comei 
forth  from  its  brown  case  wrapt  in  a  thin  white  skin,  which 
it  soon  breaks,  and  is  then  at  liberty " ;  and  Mr.  Havens 
supposes  that  the  same  thing  occurs  when  the  transfornuir 
tion  takes  place  abroad.  Mr.  Herrick  states,  that  thb 
skin  or  ^^  scarf,''  as  he  calk  it,  ^*  splits  on  the  thorax  or 
back,"  and  the  fly  is  disengaged  from  it  by  working  throu^ 
the  rent 

This  process,  and  the  appearance  of  the  insect  throng 
tlie  pupa-skin,  is  &lly  described  in  his  letter  of  the  21st 
of  February,  1843,  from  which  the  following  extract  is 
taken.  It  is  from  a  memorandum  made  May  12,  1837. 
^^  On  looking  over  culms  of  wheat,  which  ripened  last  July, 
I  found  a  puparium  (^  the  Hessian  fly;  began  to  cut  it 
open ;  found  within  a  fly  nearly  matured.  Opened  only 
the  anterior  part  of  the  puparium;  but  the  animal  sooo 
squirmed  itself  out,  enveloped  in  a  thin  scarf.  The  pupa- 
rium was  lefl;  entirely  clean.  —  The  animal  worked  its  abdo- 
men back  and  forth,  and,  in  about  twenty  minutes,  was 
detached  from  the  scarf."  In  one  instance,  Mr.  Herrick 
found  the  empty  scarf-skin  *' attached  to  one  end  of  tha 
puparium."  Ordinarily,  however,  the  insect  seems  to  crawl 
entirely  out  of  the  puparium,  or  flax-seed  shell,  before  dis- 
engaging itself  from  the  pupa-skin,  as  stated  above  by  Mr. 
Havens.  Upon  examining  a  puparium  after  the  escape 
of  the  insect,  I  could  not  discover  any  vestige  of  larva  or 
pupa  skin  within  it.     It  was  left  entirely  empty. 

Very  soon  after  the  flies  come  forth  in  the  spring,  they 
are  prepared  to  lay  their  eggs  on  tlie  leaves  of  the  wheat 
sown  in  tiie  autumn  before,  and  also  on  tlie  spring-sown 
wheat,  that  begins,  at  this  time,  to  appear  above  tlie  sur- 
fiice  of  the  ground.     They  continue  to  come  forth  and  lay 
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their  eggs  for  the  space  of  three  weeks,  after  whidi  they 
entirely  disappear  from  the  fields.  The  maggots,  hatch^ 
from  these  eggs,  pass  along  the  stems  of  the  wheat,  nearly 
to  the  roots,  become  stationary,  and  take  the  flax-seed 
form  in  June  and  July.  In  this  state  they  are  found  at 
the  time  of  harvest;  and,  when  the  grain  is  gathered, 
they  remain  in  the  stubble  in  the  fields.  To  this,  how- 
ever, as  Mr.  Havens  remarks,  there  are  some  exceptions; 
for  a  few  of  the  insects  do  not  pass  so  far  down  the  side 
of  tiie  stems  as  to  be  out  of  the  way  of  the  sickle  when 
the  grain  is  reaped,  and  consequently  will  be  gathered  and 
carried  away  with  the  straw.  Most  of  them  are  trans- 
formed to  flies  in  the  autumn,  but  others  remain  unchanged 
in  the  stubble  or  straw  till  the  next  spring.  Hereby,  says 
Mr.  Havens,  "it  appears  evident  that  they  may  be  re- 
moved from  their  natural  situation  in  the  field,  and  be 
kept  alive  long  enough  to  be  carried  across  the  Atlantic; 
from  which  circumstance  it  is  possible  that  they  might  have 
been  imported"  in  straw  from  a  foreign  country. 

In  the  winged  state,  these  flies,  or  more  properly  gnats, 
are  very  active,  and,  though  very  small  and  seemingly 
feeble,  are  able  to  fly  to  a  considerable  distance  in  search 
of  fields  of  young  grain.  Their  principal  migrations  take 
place  in  August  and  September  in  the  Middle  States, 
where  they  undergo  their  final  transformations  earlier  than 
in  New  England.  There,  too,  they  sometimes  take  wing 
in  immense  swarms,  and,  being  probably  aided  by  the  wind, 
are  not  stopped  in  their  course  either  by  mountains  or  riv*- 
ers.  On  their  first  appearance  in  Pennsylvania,  they  were 
seen  to  pass  the  Delaware  like  a  cloud.  Being  attracted 
by  light,  they  have  been  known,  during  the  wheat  harvest, 
to  enter  houses  in  the  evening  in  such  numbers  as  seri- 
ously to  annoy  the  inhabitants.* 

Mr.  Havens  has  alluded  to  "  an  opinion,  entertained  by 

*  British,  and  Dobson^s  Encyclopaedia,  and  Colonel  Morgan's  letter  in  Carey's 
American  Museum,  VoL  IL  p.  298. 
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manj  observers,  that  there  are  three  generations  of  this 
insect  in  a  year,"  "two"  being  completed  "before  har- 
vest." This  opinion  was  revived,  in  1821,  bj  Mr.  James 
Worth,  of  Sharon,  Pennsylvania.*  According  to  him,  the 
second  brood  of  flies,  which  appears  early  in  June,  had  been 
altogether  overlooked,  or  confounded  with  the  spring  brood. 
Their  "  eggs  were  lain  on  the  upper  leaves  of  the  weakest 
or  stunted  wheat,  and  the  larv»  became  lodged  about  the 
two  upper  joints,  but  most  about  the  upper."  Being  verj 
numerous,  and  crowded  together,  many  of  the  larv»  perished 
for  want  of  food,  and  many  also  were  destroyed  by  parasites. 
Enough,  however,  remained  alive  to  continue  the  race ;  and 
the  flies  were  evolved  from  them  at  irregular  intervals,  and 
continued  laying  from  the  15th  of  August  till  October,  when 
the  earliest  of  their  progeny  entered  on  the  fly  state ;  thus 
making,  during  the  year,  as  remarked  by  Mr.  Worth,  ^^  three 
complete  broods,  and  partially  a  fourth." 

Mr.  Say,  though  he  does  not  appear  to  have  been  ftdlj 
acquainted  with  the  history  of  the  insect,  has  recorded  tlie 
occurrence  of  the  fly  in  June.  His  remarks  are  these: 
"The  perfect  fly  appears  early  in  June,  lives  but  a  short 
time,  deposits  its  eggs,  and  dies ;  the  insects  from  these  eggs 
complete  the  history  by  preparing  for  the  winter  brood." 

In  the  year  1833,  Mr.  Herrick  saw  a  Hessian  fly  laying 
eggs  on  the  3d  of  June,  another  on  the  5th,  and  a  third  on 
the  7th  of  the  same  month.  The  fact  of  the  occasional  ap- 
pearance of  the  flies  as  late  as  the  12th  of  June,  whoi  Mr. 
Worth  found  the  insects  in  all  their  stages,  seems  to  be  well 
established ;  while  it  is  equally  certain  tliat  ordinarily  only 
two  broods  are  brought  to  perfection  in  the  course  of  one 
year.  Various  circumstances  may  contribute  to  accelerate 
or  to  retard  a  pordon  of  each  brood ;  and,  hence,  some  of 
the  flics  may  be  found  from  the  middle  of  April  to  the  mid- 
dle of  June,  and  others  from  the  beginning  of  August  till 
December.     These  circumstances  have  been  so  fully  consid- 

*  See  American  Fanner,  Vol.  III.  p.  188. 
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ered  by  Mr.  Havens,  that  it  is  unnecessaiy  to  repeat  them 
here.  The  observations  of  Mr.  Worth  are  interesting,  as 
showing  that  the  insect  is  not  left  without  resources,  although 
there  are  no  young  wheat-plants  growing  in  June  ;  the  upper 
joints  of  those  old  plants  that  are  late  in  ripening  being 
found  to  yield  sufficient  nourishment  for  a  portion,  at  least, 
of  the  progeny  of  the  June  flies.  They  show,  also,  how 
easily  the  insects  might  be  imported  from  Europe  in  the 
straw  containing  them,  in  the  flax-seed  state,  about  the  upper 
joints. 

The  old  discussion,  concerning  the  place  where  the  Hes- 
sian fly  lays  her  eggs,  was  revived  in  the  year  1841,  in  con- 
sequence of  a  communication  made  by  Miss  Margaretta  H. 
Morris,  of  Grermantown,  Pennsylvania,  to  "  The  American 
Philosophical  Society,"  of  Philadelphia.  The  following  re- 
marks upon  it  are  extracted  from  a  Report  made  to  the  same 
Society,  and  published  in  their  "  Proceedings  "  for  November 
and  December,  1840.  ^^  Miss  Morris  believes  she  has  estab- 
lished that  the  ovum  (egg)  of  this  destructive  insect  is 
deposited  in  the  seed  of  the  wheat,  and  not  in  the  stalk  or 
culm.  She  has  watched  the  progress  of  the  animal  since 
June,  1836,  and  has  satisfied  herself  that  she  has  frequently 
seen  the  larva  within  the  seed.  She  has  also  detected  the 
larva,  at  various  stages  of  its  progress,  from  the  seed  to 
between  the  body  of  the  stalk  and  the  sheath  of  the  leaves. 
According  to  her  observations,  the  recently  hatched  larva 
penetrates  to  the  centre  of  the  straw,  where  it  may  be  found 
of  a  pale  greenish-white  semitransparent  appearance,  in  form 
somewhat  resembling  a  silkworm.  From  one  to  six  of  these 
have  been  found  at  various  heights  from  the  seed  to  the  third 
joint." 

Miss  Morris's  communication  had  not  been  published  in 
fiill  when  the  first  edition  of  this  work  was  prepared  for  the 
press ;  but,  from  the  foregoing  Report,  we  are  led  to  infer, 
that  the  egg,  being  sowed  with  the  grain,  is  hatched  in  the 
ground,  and  that  the  maggot  afterwards  mounts  firom  the 
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seed  through  the  middle  of  the  stem,  and,  haying  reached  a 
|nroper  height,  escapes  jfrom  the  hollow  of  the  straw  to  tiie 
outside,  where  it  takes  the  pupa  or  flax-seed  state.  The 
&ct  that  the  Hessian  fly  does  ordinarily  lay  her  eggs  on  tiie 
young  leaves  of  wheat,  barley,  and  rye,  both  in  the  spring 
and  in  the  autumn,  is  too  well  authenticated  to  admit  of  any 
doubt.  If,  therefore,  the  observations  of  Miss  Morris  are 
found  to  be  equally  correct,  they  will  serve  to  show,  still 
more  than  the  foregcung  history,  how  variable  and  extnMndi- 
nary  is  the  economy  of  this  insect,  and  how  great  are  the 
resources  wherewith  it  is  provided  for  the  cootinaation  of  its 
kind. 

The  foregoing  remarks  were  written  in  1841.  Since  that 
time,  the  communication,  to  which  they  refer,  has  been 
printed,*  and  this  has  been  followed  by  the  publication  of 
several  other  articles,*  on  the  same  subject,  by  Miss  Morris. 
This  ingenious  and  persevering  lady  has  also  fiivored  me 
with  letters  concerning  her  investigations,  and  with  some 
of  the  flics.  The  latter  were  sent,  as  she  says,  *^  to  convince 
mc,  at  least,  that  she  had  not  mistaken  a  curcnlio,  moch, 
or  bee  for  a  Cecidomjria."  Miss  Morris  has  come  to  the 
conclusion  that  this  insect  is  a  diflerent  species  from  die 
Hessian  fly,  for  which  it  had  previously  been  mistaken, 
and  has  given  to  it  the  name  of  Cecidomyia  euhmcola.  Ac- 
cording to  her,  the  fly  ^'  deposits  its  e^s  early  in  Jone  on 
the  grain,  in  or  over  the  germ.  The  eggs  remain  unhatched 
until  tiie  grain  germinates,  but  when  the  plant  has  grown 
about  three  or  four  inches,  the  worm  may  be  seen,  with 
the  aid  of  a  strong  magnifying-glass,  feeding  above  the  top 
joint,  in  the  centre  of  tlie  culm,  where  it  remains  nntil  it 
arrives  at  maturity.  Should  this  occur  before  the  calm 
has  become  hard,  the  worm  eats  its  way  through  the  joints 
inside  of  the  straw,  and  makes  its  escape  at  the  root» 


*  Transactions  of  the   American   Philosophical   Society,   Philadelphia,   S« 
SoricA,  Vol.  Vlll.  p.  48.      Proceedings  of  the   Academy  of  Katoral   Scieocca, 
Philadelphia,  Vol.  I.  p.  66;  Vol.  HI.  p.  2SS;  and  VoL  IV.  p.  IM. 
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cends  liie  stniw  on  tlie  oahidcs  whor^  it  Amt'')^^  1(^*41' 
fiimhr^  sikI  awiits  its  chmngo;  the  oiitor  j4sm  IxsMHnovt  tW 
pupuinm.  In  the  papa  or  flax-^tcod  »tiit)ts  it  oKiiH^ly  v>''t«o«i^. 
bles  the  <7.  da/bnuiar.  Shoold  tho  oulm  <f  iKo  %)h>Al  )><^* 
come  prematurely  hard  before  the  wi^mi  ha^  ttninlun)  fWl)ilV|^ 
as  is  often  the  case,  the  insert  will  romain  im|>ri»i>i\ts)  fivr 
life,  passing  through  its  changes  inside  tho  utraw^  and  \\v>\» 
perish  without  the  power  to  escape,  uuIihmi  hoiuo  nri'ttlo^Mnl 
passage  be  made  for  it.  I  have  liberatod,'*  iiho  aildn,  **  \\\\\\* 
dreds  with  my  penknife,  and  thousands  nuiko  xMt  tmiiipi^ 
after  the  grain  has  been  reaped  and  carntnl  into  tho  Imriii 
When  the  insect  is  thus  unniitumlly  retanliul,  ihn  titiin  \\{ 
its  perfect  development  is  uncertain  ** ;  and  Mho  Iimm  "  IimmhI 
them  on  the  straw,  and  in  spiders*  wuU,  fVoiii  •Iiiiim  iitilll 
September." 

Four  of  the  specimens  sent  to  me  l)y  Mimi  MorrU  wi*h< 
males.  Another  subsequently  rfMM5ivi*<l  wim  a  imunW»  'rh<« 
fonner  were  not  more  than  lialf  tho  nm*  nX  iIim  \fi\K»f^  mm'I 
indeed  were  smaller  even  titan  tlu5  wh«ttt-(|yf  wliiifh  th^y 
seem  somewhat  to  resemUe*  Tho  (ieiiial^  wim  uyW»%\\\^ 
moch  daricer-colored  originally  tluui  ^m  %%wXt^M,  'VSmm  U^ 
sects  were  genuine  tp^9(iinen»  ijf  (Jtio/hrnj/ia^  mimI  %\f\mr^$ii\y 
of  a  different  ^lecies  from  the  Jf^rtM^iaii  tiy»  'HtM  *^HAti'pm 
of  the  qiedmens,  which  had  nntf*^if4  S^  'y^/r«W//^i  i$4^\ 
by  bemg  badly  pffeserred,  wm  §W'JU^  timi  «#i  m'^'i$rniM  •^^m^ 
parison  and  dncr^iCkiD  of  thcto  i'^M^A  wA  \m  umA^s  t  m^MU^- 
iiand  ibat  tifte  aperies  has  ^Motyy^'iMr^  U*fm  ^/^*>rmm0i^^u 
and  tiie  vicnatT^  and  ittin^  w^  *syy0rUi$My  t^^  ^A^m^tm^ 
firing  or  reeent  v^smufsu^  kan  v'se^uir^  uh^m  ikm  jmi  i  ^/i^ 

Yazioai   niw  ii  imr^  Vmm  T^Mmm^mA^  t'/f  yf^r^^'^^j^ 

!sc:  tOfC  j:  ico^^atft  fiini^u   ^x^^a^^  M*t  «/  '^^^h, 
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ety,  that  Miss  Morris  advises  obtaining  'Afresh  seed  from 
localities  in  which  the  fly  has  not  made  its  appearance,^* 
and  that  ^^by  this  means  the  crop  of  the  following  year 
will  be  uninjured;  but,  in  order  to  avoid  the  introductioo 
of  straggling  insects  of  the  kind  from  adjacent  fields,  it  is 
requisite  that  a  whole  neighborhood  should  persevere  in  this 
precaution  for  two  or  more  years  in  succession."  **  This 
result,"  Miss  Morris  says,  "was  obtained,  in  part,  in  the 
course  of  trials  made  by  Mr.  Kirk,  of  Bucks  Coon^,  Penn- 
sylvania, with  some  seed- wheat  from  die  Mediterranean, 
in  and  since  the  year  1837.  His  first  crop  was  firee  firom 
the  fly ;  but  it  was  gradually  introduced  from  adjacent  fields, 
and,  in  the  present  year  (1840),  the  mischief  has  been 
considerable."  In  other  hands  this  course  has  proved  of 
no  use  whatever. 

Not  to  mention  other  instances,  the  following  a{^)eari 
to  be  conclusive  on  this  point.  About  fi^  years  ago, 
Mr.  Garret  Bergen,  of  Brooklyn,  New  York,  procured 
two  bushels  of  wheat  from  the  Genesee  country,  then  an 
uninfected  district,  which  he  sowed  in  a  field  adjoining  a 
piece  seeded  with  grain  of  his  own  gathering.  Both  pieces 
were  severely  damaged  by  the  Hessian  fly,  which  could 
not  have  happened,  in  tlie  same  season,  if  the  eggs  of  the 
insect  are  laid  only  on  the  grain.  A  few  years  ago  he 
soaked  his  seed-wheat  in  strong  pickle,  and  the  crop  was 
comparatively  free  fix)m  the  fly.  In  1839  he  tried  this 
experiment  again,  but  not  with  similar  success.  In  1840 
he  sowed  without  previously  soaking  the  grain,  and  his 
crop  was  uninjured.  He  says,  moreover,  that  he  has  uni- 
formly found  the  grain  most  affected  in  spots,  usually  nemr 
the  edges  of  the  field,  where  long  grass  and  weeds  grew, 
which  afforded  shelter  and  protection  to  the  fly.  This  fiict, 
he  thinks,  affords  another  proof  that  the  egg  is  not  de{M)s- 
ited  in  the  grain.  I  regret  tliat  my  h'mits  will  not  permit 
me  to  extract  the  whole  of  Mr.  Bergen's  interesting  re- 
marks, which  may  be  found  in  number  eight  of  the  eighth 
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volume  of  "  The  Cultivator,"  published  in  Albany  in  Au- 
gust, 1841. 

The  best  modes  of  preventing  the  ravages  of  the  Hes- 
sian fly  are  thus  stated  by  Mr.  Herrick.*     "  The  stouter 
varieties  of  wheat  ought  always  to  be  chosen,  and  the  land 
should  be  kept  in  good  condition.    'J£  fiill  wheat  is  sown 
late,  some  of  the  eggs   will  be  avoided,  but  the  risk  of 
winter-killing  the   plants   will   be  incurred.     J£  cattle  are 
permitted  to  graze   the   wheat-fields  during  the   fall,  they 
will  devour  many  of  the  eggs.     A  large  number  of  the 
pupae  may  be  destroyed  by  burning  the  wheat-stubble  im- 
mediately after  harvest,  and   then  ploughing  and  harrow- 
ing the  land.      This   method    will   undoubtedly  do   much 
good.     As  the  Hessian  fly  also  lays  its  eggs,  to  some  ex- 
tent, on  rye  and  barley,  these  crops  should  be  treated  in 
a  similar  manner."     On  mature  reflection,  I  am  confident 
that  burning  the   stubble,    as    originally  recommended   by 
Mr.  Havens,  and  advised  by  Mr.  Herrick,  is  the  very  best 
method  of  getting  rid  of  the  Hessian  fly.     It  is  true  that, 
by  so  doing,  many  of  the  numerous  parasites  of  the  insect 
will  also  be  destroyed.      But  this   need  not  give  us  any 
concern;   for  if  we  can  succeed  in  putting  a  stop  to  the 
ravages  of  the  Hessian  fly,  by  these  or  any  other  means, 
we  shall  not  have  occasion  to  mourn  the  loss  of  the  para- 
sites.    It  is  found  that  luxuriant  crops  more  oft;en  escape 
injury  than  those  that  are  thin  and  light.      Steeping  the 
grain  and  rolling  it  in  plaster  or  lime  tend  to  promote  a 
rapid  and  vigorous  growth,  and  will  therefore  prove  bene- 
ficial.    Sowing  the  fields  with  wood  ashes,  in  the  propor- 
tion of  two  bushels  to  an  acre,  in  the  autumn,  and  again 
in  the  first  and  last  weeks   in   April,  and  as  late  in  the 
month  of  May  as  the  sower  can  pass  over  the  wheat  with- 
out injury  to  it,  has  been   found  usefiil.f     Favorable  re- 
ports have  been  made  upon  the  practice  of  allowing  sheep 

*  American  Journal  of  Science,  Vol.  XLI.  p.  158. 
t  Cultivator,  Vol.  V.  p.  69. 
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to  feed  off  the  crop  late  in  tlie  autumn,  and  it  has  also 
been  recommended  to  turn  them  into  the  fields  again  in 
the  spring,  in  order  to  retard  the  growth  of  the  plant  till 
after  tlie  &j  has  disappeared.*  Too  much  cannot  be  said 
in  favor  of  a  judicious  management  of  the  soil,  feeding 
off  the  crop  by  cattle  in  the  autumn,  and  burning  the 
stubble  afler  harvest;  a  proper  and  general  attention  to 
which  will  materially  lessen  the  evils  arising  from  the 
depredations  of  tin's  noxious  insect. 

Fortunately  our  efforts  will  be  aided  by  a  host  of  para- 
sitical insects,  which  are  found  to  prey  upon  the  eggs,  the 
larvae,  and  the  pupro  of  the  Hessian  fly.  Mr.  Henrick 
states,!  that,  in  this  part  of  the  country,  a  very  large  pro- 
portion, probably  more  than  nine  tenths,  of  every  genera* 
tion  of  this  fly  is  thus  destroyed.  One  of  these  parasites 
was  made  known  by  IVlr.  Say,  in  the  first  volume  o(  the 
"Journal  of  the  Academy  of  Natural  Sciences  of  Phila- 
delphia " ;  and  tlie  mteresting  discovery  of  three  more 
kinds  is  due  to  the  exertions  of  Mr.  Herrick.  They  are 
all  minute  Hymenopterous  insects,  similar  in  tlieir  haUts 
to  tlie  true  Ichneumon-flies. 

The  chief  parasite  of  the  pupa  is  the  Ceraphnm  destructor  % 
of  Say,  a  shining  black  four-winged  fly,  about  one  tenth 
of  an  inch  in  lengtli.  This  has  often  been  mistaken  for 
the  Hessian  fly,  from  being  seen  in  wheat-fields,  in  vast 
nimibers,  and  from  its  being  found  to  come  out  of  the  dried 
larva-skin  of  that  fly.  In  die  month  of  June,  when  the 
maggot  of  the  Hessian  fly  has  taken  the  form  of  a  flax-seed, 
the  Ceraphron  pierces  it,  through  the  sheath  of  tlie  leaf, 
and  lays  an  egg  in  the  minute  hole  thus  made.     From  this 

•  Cultivator,  Vol.  IV.  p.  110,  and  Vol.  V.  p.  49. 

t  American  Jounial  of  Science,  Vol.  XLI.  p.  156, 

I  It  i*  cvitlent,  from  Mr.  Say's  description,  and  from  Mr.  Le^acur's  fipurM,  thmt 
thio  inM'(*t  is  not  a  Ctrophrcn,     Neither  do<^  it  iM'lonj;  to  the  ^mius  A«ry<«iNfi«  to 
which  I  fonncrly  referred  it.     It  certainly  come««  very  near  to  PuramaJus^  sa  ^ii^ 
gt>»ted  by  Mr.  We»two«>d;  but  I  a]>prehend  that  it  should  bo  phic«d  iu  the  g^'niui 
JikafjkiUtMt  of  Walker,  or  SUnihygoctnu  of  Katzeburg. 
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^g  is  hatched  a  little  maggot,  which  devours  the  pupa  of 
the  Hessian  fly,  and  then  changes  to  a  chrysalis  within  the 
shell  of  the  latter,  through  which  it  finally  eats  its  way, 
after  being  transformed  to  a  fly.  This  last  change  takes 
place  both  in  the  autumn  and  in  the  following  spring.  Some 
of  the  females  of  this  or  of  a  closely  allied  species  come 
forth  from  the  shells  of  the  Hessian  fly,  without  wings,  or 
with  only  very  short  and  imperfect  wings,  in  which  form 
they  somewhat  resemble  minute  ants. 

Two  more  parasites,  which  Mr.  Herrick  has  not  yet 
described,  also  destroy  the  Hessian  fly,  while  the  latter  is 
in  the  flax-seed  or  pupa  state.  Mr.  Herrick  says,  that  the 
egg-parasite  of  the  Hessian  fly  is  a  species  of  Platygaster^ 
that  it  is  very  abundant  in  the  autumn,  when  it  lays  its 
own  eggs,  four  or  five  together,  in  a  single  egg  of  the  Hes- 
sian fly.  This,  it  appears,  does  not  prevent  the  latter  from 
hatching,  but  the  maggot  of  the  Hessian  fly  is  unable  to 
go  through  its  transformations,  and  dies  after  taking  the 
flax-seed  form.  Meanwhile  its  intestine  foes  are  hatched, 
come  to  their  growth,  spin  themselves  little  brownish  co- 
coons within  the  skin  of  their  victim,  and,  in  due  time,  are 
changed  to  winged  insects,  and  eat  their  way  out.  Such 
are  some  of  the  natural  means,  provided  by  a  benevolent 
Providence,  to  check  the  ravages  of  the  destructive  Hessian 
fly.  If  we  are  humiliated  by  the  reflection,  that  the  Author 
of  the  universe  should  have  made  even  small  and  feeble 
insects  the  instruments  of  His  power,  and  that  He  should 
occasionally  permit  them  to  become  the  scourges  of  our  race, 
ought  we  not  to  admire  His  wisdom  in  the  formation  of 
the  still  more  humble  agents  that  are  appointed  to  arrest 
the  work  of  destruction  ? 

The  wheat  crops  in  England  and  Scotland  often  suffer 
severely  from  the  depredations  of  the  maggots  of  a  very 
small  gnat,  called  the  wheat-fly,  or  the  Cecidomyia  Tritici 
of  Mr.  Kirby.  This  insect  seems  to  have  been  long  known 
in  England,  as  appears  from  the  following  extract  from  a 
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letter  by  Mr.  Christopher  Gullet,  written  in  1771,  and 
published  in  the  ^'Philosophical  Transactions"  for  1772. 
''What  the  farmers  call  the  yellows  in  wheat,  and  which 
they  consider  as  a  kind  of  mildew,  is,  in  fact,  occasioned 
by  a  small  yellow  fly,  with  blue  wings,  about  the  sixe  of 
a  gnat.  This  blows  in  the  ear  of  the  com,  and  produces 
a  worm,  almost  invisible  to  the  naked  eye ;  but,  being  seen 
through  a  pocket  microscope,  it  appears  a  large  yellow  ma^^ 
got,  of  the  color  and  gloss  of  amber,  and  is  so  prolific  that 
I  distinctly  counted  forty-one  living  yellow  maggots  in  the 
husk  of  one  single  grain  of  wheat,  a  number  sufficient  to 
eat  up  and  destroy  the  com  in  a  whole  ear.  One  of  those 
yellow  flies  laid  at  least  eight  or  ten  eggs,  of  an  oblong 
shape,  on  my  thumb,  only  while  carrying  by  the  wing 
across  three  or  four  ridges.*' 

In  1795,  the  history  of  this  insect  was  investigated  by 
Mr.  Marsham,*  and  since  that  time  Mr.  Kirby,t  Mr.  Gorrie, 
and  Mr.  Shirreff  ^  have  also  turned  their  attention  to  it. 
The  investigations  of  these  gentlemen  have  become  very 
interesting  to  us,  on  account  of  the  recent  appearance  in 
our  own  country,  and  the  extensive  ravages,  of  an  insect 
apparently  identical  with  the  European  wheat-fly.  The 
following  account  of  the  latter  will  serve  to  show  how  hr 
tlie  European  and  American  wheat-flics  agree  in  their  enen* 
tial  characters  and  in  their  habits.  § 

The  European  wheat-fly  somewhat  resembles  a  mosquito 
in  form,  but  is  very  small,  being  only  about  one  tenth  of  an 
inch  long.  Its  body  is  orange-colored.  Its  two  wings  are 
transparent,  and  changeable  in  color ;  they  are  narrow  at 
the  base,  rounded  at  the  tip,  and  are  fringed  with  little  hairt 
on  the  edges.  Its  long  antennas,  or  horns,  consist,  in  dM 
female,  of  twelve  little  bead-like  joints,  each  encircled  with 

•  Tninsactioiift  of  the  Linnsan  Society,  Vol.  IlL  p.  142,  and  VoL  IV.  p.  1S4. 
t  IbUl.,  Vol.  IV.  p.  230,  and  Vol.  V.  p!  96. 

I  I»udon'<(  Mapizine  of  Natural  Iliston',  Vol.  II.  pp.  32S  and  44S. 
S  See  alM)  my  article  on  wheat  insects  in  the  New  England  Fanner,  for  Marcli 
SI,  1841,  Vol.  XIX.  p.  806. 
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minQte  hairs;  those  of  the  male  will  probaUy  be  fbond  to 
have  a  greater  nnmber  of  jmnts. 

Towards  the  end  of  June,  or  when  the  wheat  is  in  Uos- 
flom,  these  flies  appear  in  swarms  in  the  wheat-fields  during 
the  evening,  at  which  time  they  are  very  active.  The 
females  generally  lay  their  eggs  before  nine  o'clock  at  night, 
thrusting  them,  by  means  of  a  long,  retractile  tube  in  the 
end  o£  their  bodies,  within  the  chafiy  scales  of  the  flowers, 
in  clusters  of  finom  two  to  fifteen  or  more.  By  day  they  re- 
main at  rest  on  the  stems  and  leaves  of  the  plants,  where 
they  are  shaded  firom  the  heat  of  the  sun.  They  continue 
to  appear  and  lay  their  eggs  throughout  a  period  of  thirty- 
nine  days.  The  eggs  are  oblong,  transparent,  and  of  a  pale 
bufi^  color,  and  hatch  in  eight  or  ten  days  after  they  are 
laid.  The  young  insects  produced  fix)m  them  are  little  foot- 
less maggots,  tapering  towards  the  head,  and  blunt  at  the 
hinder  extremity,  with  the  rings  of  the  body  somewhat 
wrinkled  and  bulging  at  the  sides.  They  are  at  first  per- 
fectly transparent  and  colorless,  but  soon  take  a  deep  yel- 
low or  orange  color.  They  do  not  travel  from  one  floret  to 
another,  but  move  in  a  wriggling  manner,  and  by  sudden 
jerks  of  the  body,  when  disturbed.  As  many  as  forty-seven 
have  been  counted  in  a  single  floret.  It  is  supposed  that 
they  live  at  first  upon  the  pollen,  and  thereby  prevent  the 
fertilization  of  the  grain.  They  are  soon  seen,  however, 
to  crowd  around  the  lower  part  of  the  germ,  and  there 
appear  to  subsist  on  the  matter  destined  to  have  formed  tlie 
grain.  The  latter,  in  consequence  of  their  depredations, 
becomes  shrivelled  and  abortive ;  and,  in  some  seasons,  a 
considerable  part  of  the  crop  is  thereby  rendered  wortliless. 
The  maggots,  when  fiilly  grown,  are  nearly  one  eighth  of 
an  inch  long.  Mr.  Marsham  and  Mr.  Kirby  found  some 
of  them  changed  to  pupae  within  the  ears  of  the  wheat,  and 
fi*om  these  they  obtained  the  fly  early  in  September.  The 
pupa  represented  by  them  is  rather  smaller  than  the  full- 
grown  maggot,  of  a  brownish  yellow  color,  and  of  an  oblong 
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oval  form,  tapering  at  each  end.  The  pupsB  found  in  the 
ears  were  very  few  in  number,  scarcely  one  to  fifty  of  the 
maggots.  Hence  Mr.  Kirby  supposes  that  the  latter  are 
not  ordinarily  transformed  to  flies  before  the  spring.  To- 
wards the  end  of  September  he  carefully  took  off  the  skin 
of  one  of  them,  and  found  tliat  the  insect  within  still  retained 
the  maggot  form,  and  conjectures  that  the  pupa  is  not  usu- 
ally complete  until  the  following  spring. 

It  is  evident,  firom  these  observations,  that  the  English 
naturalists  above  named  regarded  the  insect  as  having  en- 
tered upon  the  pupa  state  when  it  ceased  feeding  and  became 
quiescent,  at  which  time  Mr.  Kirby  found  it  generally  to 
adhere  somewhat  to  the  grain.  In  applying  to  it,  in  this 
condition,  the  name  of  chrysalis  or  pupa,  and  describing  it  as 
such  before  it  exhibited  any  trace  of  "  the  lineaments  of  the 
future  fly,"  and  while  "  still  in  the  form  of  the  larva,"  they 
followed  the  common  usage  of  naturalists,  as  stated  in  my 
account  of  the  Hessian  fly.  They  cannot,  therefore,  be 
said  to  have  mistaken  the  larva  for  tlie  matured  pupa  ;  the 
remarks  of  Mr.  Kirby  prove  that  he  was  well  aware  of  the 
difference  between  them.  Mr.  ICirby,  however,  was  mis- 
taken in  his  conjecture  that  "  the  insect  enclosed  itself  in  a 
thin  membrane  to  protect  itself  from  the  cold  of  the  win- 
ter "  ;  the  membrane  referred  to  being  merely  the  outer  skin 
of  the  larva,  loosened  previously  to  being  cast  off  entirely,  — 
a  process  which  he  did  not  observe. 

According  to  Mr.  Gorrie,  the  maggots  quit  the  ears  of  the 
wheat  by  the  first  of  August,  descend  to  the  ground,  and 
go  into  it  to  the  depth  of  half  an  inch.  That  they  remain 
here  unchanged  through  the  winter,  and  finish  their  tnins- 
formations,  and  come  out  of  the  ground  in  the  winged  form, 
in  the  spring,  when  the  wheat  is  about  to  blossom,  is  ren- 
dereil  probable  from  the  great  number  of  the  flies  found  by 
Mr.  Shirreff,  in  the  month  of  June,  in  all  the  fields  where 

wheat  had  been  raised  the  vear  before.      The  incnsise  of 

• 

tliese   flies   is   somewhat  checked   by  the  attacks   of  three 
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different  parasites,  which  have  been  described  by  Mr.  Kirby. 
An  excellent  summary  of  the  history  of  this  insect,  illus- 
trated with  figures,  was  published  by  Mr.  Curtis,  in  the  year 
1845,  in  the  sixth  volume  of  the  "  Journal  of  the  Royal 
Agricultural  Society  of  England." 

An  insect,  resembling  the  foregoing  in  its  destructive 
habits,  and  known,  in  its  maggot  form,  by  the  name  of 
"the  grain-worm,"  and  "the  weevil,"  has  been  observed, 
for  several  years,  in  the  northern  and  eastern  parts  of  the 
United  States,  and  in  Canada.  It  seems  by  some  to  have 
been  mistaken  for  the  grain-weevil,  the  Angoumois  grain- 
moth,  and  the  Hessian  fly;  and  its  history  has  been  so 
confounded  with  that  of  another  insect,  also  called  the 
grain-worm,  in  some  parts  of  the  country,  that  it  is  diffi- 
cult to  ascertain  the  amount  of  injury  done  by  either  of 
them  alone.  The  wheat-fly  is  said  to  have  been  first  seen 
in  America  about  the  year  1828,*  in  the  northern  part  of 
Vermont,  and  on  the  borders  of  Lower  Canada.  From 
these  places  its  ravages  have  gradually  extended,  in  vari- 
ous directions,  firom  year  to  year.  A  considerable  part  of 
Upper  Canada,  of  New  York,  New  Hampshii'e,  and  of 
Massachusetts,  have  been  visited  by  it;  and,  in  1834,  it 
appeared  in  Maine,  which  it  has  traversed,  in  an  easterly 
course,  at  the  rate  of  twenty  or  thirty  miles  a  yeaR  The 
country  over  which  it  has  spread  has  continued  to  suffer 
more  or  less  from  its  alarming  depredations,  the  loss  by 
which  has  been  found  to  vary  from  about  one  tenth  part 
to  nearly  the  whole  of  the  annual  crop  of  wheat ;  nor  has 
the  insect  entirely  disappeared  in  any  place,  till  it  has  been 
starved  out  by  a  change  of  agriculture,  or  by  the  substitu- 
tion of  late-sown  spring  wheat  for  the  other  varieties  of 
grain. 

Many   communications   on    this    destructive    insect  have 

•  Jndge  Buel'8  Report  in  the  Cultivator,  Vol.  VI.  p.  26;  and  New  England 
Farmer,  Vol.  IX.  p.  42.  Mr.  Jewett  says,  that  its  first  appearance  in  Western 
Vennont  occarred  in  1820.    See  New  England  Farmer,  Vol.  XIX.  p.  SOI. 
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appeared  in  ^^The  Genesee  Farmer,"  and  in  ^^The  Cnl- 
tivator,"  some  of  them  written  by  the  late  Judge  Bael,  by 
whom,  as  well  as  by  the  editors  of  ^^  The  Yankee  Farm- 
er," rewards  were  offered  for  the  discovery  of  the  means 
to  prevent  its  ravages.      Premiums  have  also  been   pro- 
posed, for  the  same  end,  by  the  Kennebec  County  Agri- 
cultural  Society,  in  Maine,   which  were  followed  by   the 
publication,  in  ^^  The  Maine  Farmer,"  of  three  ^^  Essays  on 
the  Grain- Worm,"  presented  to  that  Society.     These  essays 
were  reprinted  in  the  seventeenth  volume  of  the   *^New 
England  Farmer,"  wherein,  as  well  as  in  some  other  vol- 
umes of  the  same  work,  several  other  articles  on  this  insect 
may  be  found.     From  these  sources,  and,  more  especially, 
from  some  interesting  letters  wherewith  I  was  &vored  in 
the  years  1838  and  1841,  by  Mrs.  N.  G.  Grage,  formerly 
of  Hopkinton,  New  Hampshire,  the  history  of  the  wheat- 
fly  in  America,  published  in  the  first  edition  of  this  work, 
was  chiefly  derived.     It  will  be  found  to  contain  a  circum- 
stantial relation  of  the  moulting  of  the  maggot,  a  process 
wliich  hitherto  does  not  appear  to  have  been  undentood  in 
Europe,  and  which  later  writers  on  the  liistory  oi  the  wheat- 
fly  in  this  country  have  fidled  to  describe.     Personal  obser- 
vations on  this  insect  in  Maine  and  New  Hampshire,  and 
in  the  western  parts  of  Massachusetts  and  of  Connecticut, 
together  with  information  gathered  tliere  firom  intelligent 
farmers,   confirm    the    general    correctness   of  my  former 
statements,   and  enable   me   to    add  thereto  some  further 
particulars. 

The  American  wheat-insect,  wliich  I  have  seen  alive,  in 
its  winged  form,  in  Maine  and  in  New  Hampshire,  and 
which  I  have  also  reared  from  the  lan-a,  agrees  exactly 
with  the  descriptions  and  figures  of  tlie  European  wheat- 
fly,  or  Cecidomyia  Tritici  of  Mr.  Kirby.  It  is  a  very  small 
orange-colored  gnat,  with  long,  slender,  pale-yellow  legs, 
and  two  transparent  wings,  reflecting  tlie  tints  of  tlie  rain- 
bow, and  fringed  witli  delicate  hairs.     Its  eyes  are  black 
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and  prominent.  Its  face  and  feelers  are  yellow.  Its  an- 
tennae are  long  and  blackish.  Those  of  the  male  are  twice 
as  long  as  the  body,  and  consist  of  twenty-four  joints, 
which,  excepting  the  two  basal  ones,  are  globular,  sur- 
rounded by  hairs,  and  connected  by  slender  portions,  like 
beads  on  a  string.*  The  antennae  of  the  females  are  about 
as  long  as  the  body,  and  consist  of  only  twelve  joints, 
which,  except  two  at  the  base,  are  oblong  oval,  narrowed 
somewhat  in  the  middle,  and  surrounded  by  two  whorls 
of  hairs.  These  insects  vary  much  in  size.  The  largest 
females  do  not  exceed  one  tenth  of  an  inch  in  length; 
and  many  are  found,  towards  the  end  of  the  season,  less 
than  half  this  length.  The  males  are  usually  rather  smaller 
than  the  females,  and  somewhat  paler  in  color.  Among 
hundreds  that  I  have  examined  in  the  living  state,  I  have 
never  found  one  specimen  with  spotted  wings. 

The  time  of  their  appearance  in  the  winged  form  varies 
according  to  the  season  and  the  situation,  from  the  beginning 
of  June  to  the  end  of  August.  In  Salisbury,  Connecticut, 
they  had  entirely  disappeared  before  the  25th  of  July,  1851 ; 
but  during  the  same  year  I  found  them  still  in  some  num- 
bers at  North  Conway,  in  New  Hampshire,  on  the  17th  of 
August ;  and,  three  days  later,  near  the  base  of  the  White 
Mountains.  In  most  parts  of  New  England  where  wheat 
is  cultivated,  immense  swarms  of  these  orange-colored  gnats 
infest  fields  of  grain  towards  the  last  of  June.  While  the 
sun  shines  they  conceal  themselves  among  the  leaves  and 
weeds  near  the  ground.  They  take  wing  during  the  morn- 
ing and  evening  twilight,  and  also  in  cloudy  weather,  when 
they  lay  their  eggs  in  the  opening  flowers  of  the  grain. 
New  swarms  continue  to  come  forth  in  succession,  till  the 
end  of  July;  but  Mr.  Buel  says  that  the  principal  deposit 
of  eggs  is  made  in  the  first  half  of  July,  when  late-sown 
winter-wheat  and  early-sown  spring-wheat  are  in  the  blossom 

*  These  joints  seem  to  me  to  be  somewliat  appruximated  in  pairs. 
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or  milk ;  and  this  statement  agrees  with  the  observations  of 
Mrs.  Gage. 

The  flies  are  not  confined  to  wheat  alone,  but  deposit  in 
barley,  rye,  and  oats,  when  these  plants  are  in  flower  at  the 
time  of  their  appearance.  I  have  found  the  maggots  within 
the  seed-scales  of  grass,  growing  near  to  wheat-fields.  The 
eggs  hatch  in  about  eight  days  after  they  are  laid,  when  the 
little  yellow  maggots  or  grain-worms  may  be  found  within 
the  chaffy  scales  of  the  grain.  Being  hatched  at  various 
times  during  a  period  of  four  or  five  weeks,  they  do  not  all 
arrive  at  maturity  together.  Mrs.  Gage  informs  me  that 
they  appear  to  come  to  their  growth  in  twelve  or  fourteen 
days.  They  do  not  exceed  one  eighth  of  an  inch  in  length, 
and  many,  even  when  fully  grown,  are  much  smaller.  From 
two  to  fifteen  or  twenty  have  been  found  within  the  husk  of 
a  single  grain,  and  sometimes  in  every  husk  in  the  ear.  In 
warm  and  sheltered  situations,  and  in  parts  of  fields  protect- 
ed from  the  wind  by  fences,  buildings,  trees,  or  bushes,  the 
insects  are  said  to  be  much  more  numerous  than  in  fields 
upon  high  ground  or  other  exposed  places,  where  the  grain 
is  kept  in  constant  motion  by  the  wind.  Grain  is  commonly 
more  infested  by  them  during  the  second  than  the  first  year, 
when  grown  on  the  same  ground  two  years  in  succession ; 
and  it  suffers  more  in  the  immediate  vicinity  of  old  fields, 
than  in  places  more  remote.  These  insects  prey  on  the 
wheat  in  the  milky  state,  and  their  ravages  cease  when  the 
grain  becomes  hard.  They  do  not  burrow  within  the  ker- 
nels, but  live  on  the  pollen  and  on  tlie  soft  matter  of  the 
grain,  which  they  probably  extract  from  the  base  of  the 
germs. 

It  appears,  from  various  statements,  that  very  early  and 
very  late  wheat  escape  with  comparatively  little  injury ;  the 
amount  of  which,  in  other  cases,  depends  upon  the  condition 
of  the  grain  at  the  time  when  the  maggots  are  hatched. 
When  tlie  maggots  begin  their  depredations  soon  after  the 
blossoming  of  the  grain,  they  do  tlie  greatest  injury ;  for  the 
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kernels  never  fill  out  at  all.  Pinched  or  partly  filled  kernels 
are  the  consequence  of  their  attacks  when  the  grain  is  more 
advanced.  The  hulls  of  the  impoverished  kernels  will  al- 
ways be  found  split  open  on  the  convex  side,  so  as  to  expose 
the  embryo.  This  is  caused  by  the  drying  and  shrinking  of 
the  hull,  after  a  portion  of  the  contents  thereof  has  been 
sucked  out  by  the  maggots. 

Towards  the  end  of  July  and  in  the  beginning  of  August, 
the  full-grown  maggots  leave  off  eating,  and  become  sluggish 
and  torpid,  preparatory  to  moulting  their  skins.  This  pro- 
cess, which  has  been  alluded  to  by  Judge  Buel  and  some 
other  writers,  has  been  carefully  observed  by  Mrs.  Gage, 
who  sent  to  me  the  maggots  before  and  after  moulting,  to- 
gether with  some  of  their  cast  skins.  It  takes  place  in  the 
following  manner.  The  body  of  the  maggot  gradually  shrinks 
in  length  within  its  skin,  and  becomes  more  flattened  and  less 
pointed,  as  may  easily  be  seen  through  the  delicate  trans- 
parent skin,  which  retains  nearly  its  original  form  and  dimen- 
sions, and  extends  a  little  beyond  the  included  insect  at  each 
end.  The  torpid  state  lasts  only  a  few  days,  after  which 
the  insect  casts  off  its  skin,  leaving  the  latter  entire,  except 
a  little  rent  in  one  end  of  it.  Mrs.  Gage  observed  many 
of  the  maggots  in  the  very  act  of  emerging  from  their  skins. 
The  cast  skins  are  exceedingly  thin,  and  colorless,  and, 
through  a  microscope,  are  seen  to  be  marked  with  eleven 
transverse  lines.  Great  numbers  of  the  skins  are  to  be  found 
in  the  wheat-ears  immediately  after  the  moulting  process  is 
completed.  Sometimes  the  maggots  descend  from  the  plants, 
and  moult  on  the  surface  of  the  ground,  where  they  leave 
their  cast  skins,  as  described  by  Mr.  J.  W.  Dawson,  of 
Pictou,  Nova  Scotia.*  Late  broods  are  sometimes  harvested 
with  the  grain,  and  carried  into  the  bam  without  having 
moulted.  This  seems  to  have  often  happened  in  England, 
where  the  insect  has  been  repeatedly  noticed  in  the  transition 
state,  still  enclosed  within  its  loosened  filmy  skin. 

*  ProceedingB  of  the  Academy  of  Natural  Sciences  of  Philad.,  Vol.  IV.  p.  210. 
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It  is  somewhat  remarkable  that  the  tme  nature  of  this 
covering  of  the  maggot  should  not  Iiave  been  ascertained 
by  English  naturalists.  Mr.  Kirbj,  as  before  stated,  sup- 
posed it  to  be  a  thin  membrane,  formed  by  the  insect  for 
the  protection  of  its  body  from  the  cold  of  winter.  Ac- 
cording to  Professor  Henslow's  account,  the  larvaB  "spin 
themselves  up  in  a  very  thin  and  transparent  web,  which 
is  often  attached  to  a  sound  grain,  or  to  the  inside  of  one 
of  the  chaiF-scales."*  Mr.  Curtis  observed  on  the  backs 
of  some  of  the  shrivelled  grains  ^'  a  long  narrow  filmy  sac, 
on  opening  which  a  bright  orange  granulated  maggot  came 
out  alive ;  and  when  shut  up  in  a  tin  box,  many  volunta- 
rily left  their  cases  and  wandered  about."  f  Having  care- 
ftilly  watched  the  insect  during  the  moulting  period,  I  am 
convinced  that  what  these  gentlemen  called  a  "  membrane,** 
"  web,"  or  "  sac,"  is  really  the  loosened  outer  skin  of  the 
maggot,  which  is  subsequently  thrown  off  in  tlie  ears  of  the 
wheat,  or  is  cast  upon  the  surface  of  the  ground. 

After  shedding  its  skm,  the  maggot  recovers  its  activity, 
and  writhes  about  as  at  first,  but  takes  no  food.  It  is 
shorter,  somewhat  flattened,  and  more  obtuse  than  before, 
and  is  of  a  deeper  yellow  color,  with  an  oblong  greenish 
spot  in  the  middle  of  the  body.  Within  two  or  three  days 
after  moulting,  the  maggots  either  descend  of  their  own 
accord,  or  are  shaken  out  of  the  ears  by  the  wind,  and 
fall  to  the  ground.  They  do  not  let  themselves  down  by 
tlireads,  for  they  are  not  able  to  spin.  Nearly  all  of  them 
disappear  before  the  middle  of  August;  and  they  are  very 
rarely  found  in  the  grain  at  the  time  of  harvest.  Mrs. 
Gage  stated,  in  one  of  her  letters,  tliat  she  had  not  ob- 
served "  how  and  when  the  insects  issue  from  the  grain,'* 
but  tliat  it  was  "  apparent  they  go  in  company,"  and  **  per- 
haps they  crawl  out  upon  the  heads  during  a  rain,  and 
are  washed  down  to  the  ground,  where  tliey  remain  through 

•  Journal  of  t!i*»  Uoyal  Agricultural  Society  of  Kngland,  Vol.  II.  p.  32. 
t  Ibid.,  Vol.  VI.  |>.  146. 
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the  Winter."  On  the  14th  of  August,  1841,  she  visited 
again  the  field  of  wheat  where,  on  the  25th  of  July,  she 
had  found  great  numbers  of  the  maggots,  and  observed 
that  "  a  very  few  of  all  that  multitude  were  left.  On  rub- 
bing the  ears,  their  silvery  coverings  glistened  in  the  sun- 
shine, and  floated  away  on  the  breeze.  A  warm  rain  had 
fallen  between  these  visits." 

In  an  accoimt  of  the  damage  done  by  these  insects  in 
Vermont,  in  the  summer  of  1833,  it  is  stated  that,  "  after 
a  shower  of  rain,  they  have  been  seen  in  such  coimtless 
numbers  on  the  beards  of  the  wheat,  as  to  give  the  whole 
field  the  color  of  the  insect."*  Mr.  Elijah  Wood,  of 
Winthrop,  Maine,  in  a  short  communication,  written  in 
the  summer  of  1837,  made  the  following  remarks :  "  This 
day,  9th  of  August,  a  warm  rain  is  falling,  and  a  neighbor 
of  mine  has  brought  me  a  head  of  wheat  which  has  become 
loaded  with  the  worms.  They  are  crawling  out  fi:om  the 
husk  or  chaff  of  the  grain,  and  were  on  the  beards,  and 
he  says  he  saw  great  numbers  of  them  on  the  groimd."f 
From  these  observations,  and  fi-om  remarks  to  the  same 
e£kct  made  to  me  by  intelligent  fiirmers,  it  appears  that 
the  descent  of  the  insects  is  facilitated  by  falling  rain  and 
heavy  dews. 

Having  reached  the  ground,  the  maggots  soon  burrow 
under  the  surfiice,  sometimes  to  the  depth  of  about  an  inch, 
those  of  them  that  have  not  already  moulted  casting  their 
skins  before  entering  the  earth.  Here  they  remain,  without 
further  change,  through  the  following  winter.  During  the 
month  of  May,  I  have  seen  specimens  still  in  the  larva  form, 
in  the  earth  wherein  they  had  been  kept  during  the  winter. 
It  is  not  usually  till  June  that  they  are  transformed  to  pupae. 
This  change  is  effected  without  another  moulting  of  the  skin  ; 
not  the  slightest  vestige  of  the  larva-skin  being  found  in  the 
earth  in  which  some  of  these  insects  had  undergone  their 

•  New  England  Farmer,  Vol.  XII.  p.  60. 
t  Ibid.,  Vol.  XVI.  p.  61. 
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transformations.  Moreover,  the  pupa  is  entirely  naked,  not 
being  enclosed  either  in  a  cocoon  or  in  the  puparium  formed 
of  this  outer  skin  of  the  larva,  and  it  has  its  limbs  and  wings 
free  or  unconiined.  The  pupa  state  lasts  but  a  short  time, 
a  week  or  two  at  most,  and  probably,  in  many  cases,  only 
a  few  days.  Under  the  most  favorable  circumstances,  the 
pupa  works  its  way  to  the  surface,  before  liberating  the 
included  fly ;  and  when  the  insect  has  taken  wing,  its  empty 
pupa-skin  will  be  seen  sticking  out  of  the  ground.  In  other 
cases,  the  fly  issues  from  its  pupa-skin  in  the  earth,  and 
comes  to  the  surface  with  flabby  wings,  which  soon  expand 
and  dry  on  exposure  to  the  air.  This  last  change  ocean 
mostly  during  the  months  of  June  and  July,  when  great 
numbers  of  the  flies  have  been  seen,  apparendy  coming  from 
the  ground,  in  fields  where  grain  was  raised  the  year  before. 
Some  persons  have  stated  that  the  insects  are  transfcMrmed 
to  flics  in  the  ears  of  the  grain,  having  probably  mistaken 
the  cast-skins  of  the  maggots  found  therein  for  tlie  sheUs 
of  the  chrysalis  or  pupa. 

Several  cases  of  the  efficacy  of  fumigation  in  preventing 
the  depredations  of  these  insects  are  recorded  in  our  agricul- 
tural papers.*  For  this  purpose  brimstone  has  been  used, 
in  the  proportion  of  one  pound  to  every  bushel  of  seed  sown. 
Strips  of  woollen  cloth,  dipped  in  melted  brimstone,  and 
fastened  to  sticks  in  diflerent  parts  of  the  field,  and  particu- 
larly on  tlie  windward  side,  are  set  on  fire,  for  several 
evenings  in  succession,  at  the  time  when  the  grain  is  in 
blossom ;  the  smoke  and  fumes  thus  penetrate  the  standing 
grain,  and  prove  very  offensive  or  destructive  to  tlie  flies, 
which  are  laying  their  eggs.  A  thick  smoke  from  hemps 
of  burning  weeds,  sprinkled  with  brimstone,  around  the 
sides  of  the  field,  has  also  been  recommended.  Lime  or 
ashes,  strown  over  tlie  grain  when  in  blossom,  lias,  in  some 
cases,  api)earcd  to  protect  the  crop ;  and  the  Rev.  Heniy 
Colinan,  the    Commissioner  for  the  ^Vgricultural  Survey  of 

•  Among  others,  tee  The  Cultivator,  Vol.  V.  p.  IM. 
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Massachusetts,  says  that  this  preventive,  if  not  infallible, 
may  be  reUed  on  with  strong  confidence.*  For  every  acre 
of  grain,  from  one  peck  to  a  bushel  of  newly  slacked  lime 
or  of  good  wood-ashes  will  be  required ;  and  tliis  should 
be  scattered  over  the  plants  when  they  are  wet  with  dew 
or  rain.  Two  or  three  appUcations  of  it  have  sometimes 
been  found  necessary. 

Whether  it  be  possible  to  destroy  the  maggots  after  they 
have  left  the  grain,  and  have  betaken  themselves  to  their 
winter  quarters,  just  below  the  surface  of  the  ground,  re- 
mains to  be  proved.     Some  persons  have  advised  ploughing 
up  the  ground,  soon  aft«r  the  grain  is  harvested,  in  order 
to  kill  the  maggots,  or  to  bury  them  so  deeply  that  they 
could  not  make  their  escape  when  transformed  to  flies.     I 
am  inclined  to  think  that  deep  ploughing  will  prove  to  bo 
the  best  and  most  practicable  remedy.     Perhaps  thoroughly 
liming  the  soil  before  it  is  ploughed  may  contribute  to  the 
destruction  of  the  insects.     The  chaff,  dust,  and  reftise  straw 
should  be  carefully  examined,  and,  if  found  to  contain  any 
of  the  maggots,  should  be  immediately  burnt.     It  is  stated 
that  our  crops  may  be  saved  from  injury  by  sowing  early 
in  the  autumn  or  late  in  the  spring.     By  the  first,  it  is  suj)- 
posed  that  the  grain  will  become  hard  before  many  of  the 
flies  make  their  appearance;  and  by  the  latter,  the  plants 
will  not  come  into  blossom  imtil  the  flies  have  disappeared. 
In  those  parts  of  New  England  where  these  insects  have 
done   the   greatest  injury,   the   cultivation   of  fall-sown    or 
winter  grain  has  been  given  up;  and  this,  for  some  years 
to  come,  will  be  found  the  safest  course.     The  proper  time 
for  sowing  in  the  spring  will  vary  with  the  latitude  and 
elevation  of  the  place,  and  the  forwardness  of  the  season. 
From  numerous  observations  made  in  this  part  of  the  coun- 
try, it  appears  that  grain  sown  after  the  15th  or  20th  of  May 
generally  escapes  the  ravages  of  these  destructive  insects. 
Late   sowing  has   almost   entirely  banished   the  wheat-flies 

*  Third  Report  on  the  Agriculture  of  Massachosetts,  p.  67. 
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from  those  parts  of  Vermont  where  they  first  appeared ;  and 
there  is  good  reason  to  expect  that  these  depredators  will  be 
completely  starved  out  and  exterminated,  when  the  means 
above  recommended  have  been  generally  adopted  and  j>er- 
severed  in  for  several  years  in  succession. 

In  the  introductory  cliapter  *  a  short  account  has  already 
been  given  of  the  habits  of  the  various  kinds  of  gnats  and 
flies,  belonging  to  the  principal  fiimilies  of  this  order.  Be- 
sides the  species  that  are  injurious  to  vegetation,  which  have 
been  now  described,  there  still  remain  some  of  our  native 
flies  that  deserve  a  passing  notice,  on  account  of  tlieir  size, 
or  of  peculiarities  in  their  forms,  structure,  and  habits,  al- 
though few  of  them  are  to  be  included  among  the  insects 
which  are  hurtful  to  plants. 

Among  our  long-legged  gnats  there  is  no  one  more  singu- 
lar in  its  appearance  and  graceful  in  its  motions  than  the 
Ptychapiera  clamper  of  Fabricius,  or  club-footed  Ptychoptera. 
A  new  genus,  called  BUtacomorphoy  on  account  of  the  fiuicied 
resemblance  of  tliis  insect  to  tlie  Neuropterous  genus  Bitta* 
cuSy  has  lately  been  made  for  its  reception,  by  Mr.  West- 
wood.f  This  pretty  gnat  is  of  a  black  color,  with  a  broad, 
white  stripe  on  the  face,  a  short,  white  line  on  the  fore  part 
of  the  thorax,  and  three  broad,  wliite  rings  on  the  legs« 
The  sides  of  the  thorax  are  silvery  white,  and  the  hind  body 
is  dusky  brown,  with  a  narrow  white  line  on  the  edges  i»f 
each  of  tlie  rings.  The  head  is  small,  and  almost  hidden 
under  tlie  tliick  and  hunched  thorax ;  the  antennas  are  manv- 
jointed,  slender,  and  tapering ;  tlie  hind  body  is  long,  nar- 
row, and  somewhat  flattened  ;  the  legs  are  very  slender  next 
to  the  body,  and  increase  in  thickness  towards  the  end,  and 
the  first  joint  of  the  feet  is  swollen,  oblong  oval,  and  very 
downy.  The  length  of  the  body  is  about  lialf  an  inch,  and 
the  wings  expand  nearly  three  quarters  of  an  inch.  It 
apiK*ars  in  July,  and  takes  wing  by  day.     As  it  flies  slowly 

•  Vmn**  16  ami  17. 

t  Philosophical  Magaziue,  Vol.  VI.  p.  2S1.     LonU.     1835. 
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swelling  which  last  several  diiys.  These  little  tonnentors 
are  oF  a  black  colur ;  tlieir  wings  aru  transparent ;  and  tlioir 
legs  are  short,  and  have  a  broad  whitish  ring  around  them. 
The  length  of  their  body  rarely  exceeds  one  tenth  of  an  inch. 
Tliey  begin  to  appear  in  May,  and  continue  about  six  weelu, 
after  which  they  are  no  more  seen.  They  are  followed, 
however,  by  swarms  of  midges,  or  sand-flies  (^SimuIiuM 
noeivum),  called  no-see-'em,  by  the  Indians  ot'  Maine,  on 
account  of  their  minuteness.  So  small  are  tliey,  that  they 
would  hardly  be  perceived,  wore  it  not  for  their  winp. 
which  are  of  a  whitish  color,  mottled  with  black.  Towards 
evening  these  winged  atoms  come  forth,  and  creep  under 
the  clothes  of  the  inhabitants,  and  by  their  bites  prudwc 
an  intolerable  irritation,  and  a  momentary  smarting,  com- 
pared *  to  that  caused  by  sparks  of  tire.  They  do  not  draw 
blood,  and  no  swelling  follows  their  attacks.  They  arc  most 
troublesome  during  the  months  of  July  and  August. 

The  most  common  of  our  large  gad-flics,  or  horse-flies, 

appears  to  be  the  Taiania  atratut  <^  Knbricius.      It   is  of 

a  black  color,  and  the  back  is  covered  with  a  whitish  bloom, 

like  a  plum.     The  eyes  are  very  large,  and  almost  meet 

on  the  top  of  the  head ;  they  are  of  a  shining  purple-black 

or  bronzed  black  color,  with  a  narrow  Jet-black  band  across 

tlio  middle,  and  a  broad  band  of  tho  same  hue  on  the  lower 

part     The   body  of  tliis   fly  is 

"**  ""■  seven  eighths  of  an  inch  or  more 

in  length,  and  tho  wings  cx|)an<l 

nearly  two  inches.    The  TabauHM 

cinctug  (Fig.  2i>l)  of  Fabricius, 

or  orange-belted  horse-fly,  is  not 

so  common  and  is  rather  smaller. 

It  is  also  black,  except  the  flrst 

three   rings   of  tho  hind   body,   which   are  omnge-colon-d. 

The  most  common  of  our  smaller  horse-flies  is  the  TubaMus 

Uneola  (Fig.  -tj'S),  so  named  by  Fabricius,  becaust.-  it  ha.t 

■  Hot  Gmio't  Canailiu  Nutunliil,  p.  100. 
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m  whitish  line  along  the  top  of  the  hind  body.      Besides 
these  flies,  we  have  seTend  more  kinds 
of  Tabanu$^  some  of  which  do  not  appear  ^' 

to  have  been  described.  These  blood- 
thirsty insects  begin  to  appear  towards 
the  end  of  June,  and  continue  through 
the  summer,  sorely  tormenting  both 
horses  and  cattle  with  their  sharp  lutes.  Their  proboscis, 
though  not  usually  very  long,  is  armed  with  six  sti£Land  ex- 
ceedin^y  sharp  needles,  wherewith  they  easily  pierce  through 
the  toughest  hide.  It  is  stated  that  they  will  not  touch  a 
horse  whose  back  has  been  well  washed  with  a  strong  de- 
cocticm  of  walnut-leaTes.  The  eyes  of  these  flies  are  very 
beautiful,  and  vary  in  their  colors  and  markings  in  the  dif- 
ferent species. 

The  golden-eyed  forest-flies  are  also  distinguished  for  the 
brilliancy  of  their  spotted  eyes,  and  for  their  clouded  or 
banded  wings.  They  are  much  smaller  than  the  horse- 
flies, but  resemble  them  in  their  habits.  Some  of  them 
are  entirely  black  (^Ckn/9ap8  ferrugatus^  Fabricius^),  others 
are  striped  with  black  and  yellow  (  Chry9op%  vittatus^  Wiede- 
mann}. They  frequent  woods  and  thickets,  in  July  and 
August. 

The  bee-flies,  or  Bombylians  (Bombyuadje),  have  a  very 
slender  proboscis,  sometimes  exceeding  the  length  of  their 
body.  They  are  met  with  in  sunny  paths  in  the  woods, 
in  April  and  May.  They  fly  with  great  swiftness,  stop 
suddenly  every  little  while,  and,  balancing  themselves  with 
their  long,  horizontal  spread  wings,  seem  to  hang  suspended 
in  the  air.  They  often  hover,  in  this  way,  over  the  early 
flowers,  sucking  out  the  honey  thereof,  like  hunmiing-birds, 
with  their  long  bills.     Our  largest  bee-fly  is  the  Bombyliu% 

[  •  Chrytops  ferrugaiusy  Fab.,  is  a  TabanuSy  and  not  a  Chrytopt.  Besides,  it  has 
mach  more  ferruginous  and  cinereoui  than  black  in  its  coloring  (compare  its  de- 
scription in  Wied.  Auss.  Zw.,  Vol.  I.  p.  186).  Dr.  Harris  means  probably  the 
Ckiytops  niger^  Meig,  which,  next  to  C  viUatiu^  Wied.,  is  the  common  Chrytops 
of  this  comitry.  —  Ostkm  Sacken.] 
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ctqualit^  C^'g-  263),  so  named  by  Fabridus,  becaosc  the 

nc  aa.  wings   are   divided    lengthwise,   in   their 

color,  into  two  equal  parts,  the  oater  put 

being  brownish  black,  and  the  inner  half 

colorless  and  transparent     The  body  of 

this  insect  is  short,  rounded,  and  covered 

with  yellowish  hain,  like  a  huntble-bee. 

It  measures  three  eighths  of  an  inch  in  length,  and  the  wings 

expand  rather  more  than  seven  eighths  of  an  inch. 

There  are  some  flies  that  prey  on  oth^  insects,  catching 
them  on  the  wing  or  on  plants,  and  sucking  out  their  juices. 
Some  of  them  have  thick  and  huiy  bodies  and  1^,  and 
bear  a  striking  resemblance  to 
oar  biggest  homble-beee.  Such 
are  the  Laphria  thoraeiea  (Fig. 
264)  of  Fabricins,  which  is 
black,  with  yellow  hairs  oa  the 
top  of  the  thorax,  and  meaa- 
orea  eight  or  nine  tenths  of  an 
inch  in  length ;  another  speciea, 
which  may  be  called  Li^pima  Jiavibarint,*  diflering  from 
the  former  in  having  the  face  and  sides  of  the  head  cov- 
ered with  a  yellow  beard,  and  in  being  an  inch  or  mtae 
long;  and  the  Laphria  tergitaa  of  Say,  which  is  somewhat 
Uke  the  last,  hut  has  yellow  hairs  on  the  three  middle  aef^ 
menta  of  the  hind  body,  and  on  the  shanks  of  the  anterior 
and  middle  pairs  of  legs,  and  measures  about  an  inch  in 
length. 

[■  VihU  Ihe  tme  Bomliyliia  ajaalit.  Fab.  it,  renuini  u  yet  nscalkiD,  ukd  cui 
be  delenoined  only  by  compariaona  with  hli  typical  ipeclinen.  The  ln»ct  I  rr- 
membcr  having  wen  in  Dr.  Hairii'i  colleetion  ociiler  thi*  Dune  halongBd  lo  the 
group  which  iiiclnd«a  Ih«  European  B,  major,  which  groap  cootaina  lamml 
■pecln  In  thin  cnuiilry.  It  might  be  either  R.  a&iptrttit,  Uacq.,  or  B.  fnOtOui, 
Wied.  (nyn.  fi.  tiHmu',  Macq.)  —  OaTEM  Saokkm.) 

( *  Laphria  ^tlanbaHxi  in  probably  nothinx  but  ■  lariety  of  L.  ttrgimo.  I  poa- 
•au  upecimemi  of  Lhe  Utter,  having  oae.  tieo,  or  Ikrtt  negmeutA  of  the  abikKtivn 
coTered  mii  ytltmi  kair.  Similar  nrielis^  ai  to  the  wiJth  of  ths  abdominal  ye)' 
low  band,  occur  alto  In  L.UmKica.Kab.—  UaruSAcau,) 
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These  insects  belong  to  a  family  called  Asilid^  finom 
Asilus^  the  principal  genus.  In  the  larva  state,  those  of  the 
Asilians  whose  habits  are  known  live  in  the  ground  upon 
the  roots  of  plants,  and  sometimes  do  considerable  mischief, 
as  proved  to  be  the  case  with  some  that  were  sent  to  me  last 
May,  by  the  Rev.  Thomas  Hill,  of  Waltham,  who  (bund 
them  devouring  the  roots  of  the  tart  rhubarb.  They  were 
.  yellowish-white  maggots,  about  three  quarters  of  an  inch 
long,  not  perfectly  cylindrical,  but  a  little  depressed,  and 
tapering  at  each  end.  The  head  was  small,  brown,  and 
partially  drawn  within  the  first  ring,  and  was  provided  with 
two  little  homy  brown  hooks.  There  was  a  pair  of  breath- 
ing-pores on  the  first  ring,  and  another  pair  on  the  last  but 
one.  These  maggots  were  transformed  in  the  earth  to  naked 
pupae,  having  the  limbs  free.  The  pupa  was  brown,  and 
had  a  pair  of  short  horns  on  the  forehead,  three  spines  on 
each  side  of  the  head,  a  forked  tail,  and  a  transverse  row 
of  little  teeth  across  the  middle  of  each  ring  of  the  hind 
body.  When  about  to  undergo  their  last  transformation, 
the  pupae  work  their  way  to  the  surface  of  the  ground  by 
the  help  of  the  little  teeth  on  their  rings.  I  have  repeatedly 
seen  the  empty  pupa-shells  sticking  half-way  out  of  the 
ground  around  rhubarb  plants.  In  the  fore  part  of  July, 
^ere  issued  fi*om  these  pupae  some 
long-bodied  flies,  which  proved  to 
be  of  the  species  called  Asilus  se- 
riceui  (Fig.  265)  by  Mr.  Say. 
The  body  of  this  insect  is  slender 
and  tapering,  and  measures  firom 
eight  tenths  of  an  inch  to  one  inch 
and  one  tenth  in  length.  It  is  of 
a  brownish-yellow  color,  covered 
with  a  short  silky  down,  varying 
in  different  lights  fi*om  golden  yel- 
low to  brown,  and  with  a  broad  brown  stripe  on  the  top 
of  the  thorax.     The  wings  are  smoky  brown,  with  broad 
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brownish-yellow  vmns,  and  expand  one  inch  and  a  quarter, 
or  more.  We  have  several  other  kinds  of  AtSut,  »otae 
larger  and  others  smaller  than  the  foregoing,  of  whose 
history  nothing  is  known,  except  their  predaceous  habits  in  ' 
the  winged  state,  which  hare  been  often  observed.  There 
are  also  several  slender  kinds  of  Le^hna;  bnt  these  are 
easily  distinguished  from  every  species  of  A^ua  by  their 
antennn,  which  are  not,  as  in  the  latter,  tipped  with  a  slender 
point,  bat  are  blunt  at  the  end. 

Besides  the  foregoing,  there  are  many  other  rapacious  flies, 
some  of  which  are  of 
"*"^       ^  great  size.    The  Ur^ 

gest  one  found  here 
is  the  orange>banded 
Midas  iMidaa  fila- 
*«"•')•  C%-  2<W,) 
specimens  of  which 
are  sometimes  fonnd 
measuring  an  inch 
and  a  quarter  in 
length,  with  winf>s 
expanding  two  inch- 
es and  a  quarter.  It  is  bUck,  with  an  orangeH^Jored 
band  on  the  second  ring  of  the  hind  body ;  and  the  wings 
are  smoky  brown,  with  a  metallic  lustre.  It  receives  iti 
sinentitic  name,  jUatui,  signifying  thread-like,  fr<om  its  ui- 
tennx,  which  are  long  and  slender,  but  tliey  end  with  an 
oblong  oval  knob.  Its  generical  name  was  also  pven  to  it 
on  account  of  its  long  antennie ;  MicUu,  in  mythdt^,  be- 
ing the  name  of  a  person  &bled  to  have  had  the  long  ears 
of  an  ass.  The  orange-banded  Midas  may  often  be  aeen 
flying  in  the  woods  in  July  and  August,  or  resting  and 
basking  in  the  sun  upon  fallen  trees.  Its  tiwisfbnnations 
*  lncumi.-t1y  iiuiiiii]  Myliu  JfUita  by  Fuliriciiu. 
[*  miatfilaia  i»  now  gcoenllr  cnlleJ  il.  timUuM,  Dniry,  whkb  in  Uw  older 
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have  never  been  described.  Its  larva  and  pupa  almost  ex- 
actly resemble  those  of  the  rapacious  Asilians.  The  larva 
is  a  cylindrical,  whitish  maggot,  tapering  before,  and  almost 
rounded  behind  ;  it  has  only  two  breathing-holes,  which  are 
placed  in  the  last  ring  but  one ;  and  it  grows  to  the  length 
of  two  inches.  It  lives  and  undergoes  its  transformations 
in  decayed  logs  and  stumps.  The  pupa  measures  about  an 
inch  and  a  quarter  in  length;  it  is  of  a  brown  color,  and 
nearly  cylindrical  shape;  its  tail  is  forked;  there  are  eight 
thorns  on  the  fore  part  of  its  body ;  and  each  ring  of  the 
abdomen  is  edged  with  numerous  sharp  teeth,  like  a  saw, 
all  these  teeth  pointing  backwards  except  those  on  the  back 
of  the  first  ring,  which  are  directed  forwards.  The  pupa 
pushes  itself  half-way  out  of  the  stump  when  the  fly  is  about 
to  come  forth,  and  the  latter  makes  its  escape  by  splitting 
open  the  back  of  the  pupa-skin. 

In  the  month  of  June,  there  may  sometimes  be  seen,  rest- 
ing on  the  grass  or  on  rotten  stumps,  in  open  woods,  a  large 
light-brown  or  di^b-colored  fly,  somewhat  like  a  horse-fly 
in  form,  but  easily  distinguished  therefrom  by  two  little 
thorns  on  the  hinder  part  of  the  thorax ;  and  by  the  wings, 
which  do  not  spread  so  much  when  the  insect  is  at  rest.  It 
is  heavy  and  sluggish  in  its  motions,  and  does  not  attempt 
to  fly  away  when  approached.  This  insect  was  called  Cte- 
nomyia  pallida^  the  pale  Coenomyia,  by  Mr.  Say,  in  the  Ap- 
pendix to  Keating's  "  Narrative,"  and  in  the  second  volume 
of  the  "  American  Entomology,"  where  it  is  figured.  The 
generical  name,  signifying  a  common  fly,  is  rather  unfortu- 
nate, for  this  is  a  rare  insect.  The  only  specimens  known 
to  Mr.  Say  were  found  by  him  in  a  small  forest  of  scat- 
tered trees,  on  the  Pecktannos  River,  in  Wisconsin.  A  few 
have  been  taken  in  Massachusetts,  one  of  them  on  Blue 
Hill,  in  Milton ;  and  Mr.  Gosse  found  three  specimens,  in  as 
many  years,  in  Canada.  In  its  transformations  this  insect 
is  more  nearly  related  to  the  gad-flies  and  the  Asilians  than 
to  the  soldier-flies,  near  which  it  has  generally  been  placed ; 
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though  it  approaches  the  latter  in  its  structure,  and  in  iu 
sluggish  hahits.  The  larvs  or  maggots,  though  not  yet 
discovered,  undoubtedly  live  in  the  ground,  or  in  decayed 
vegetable  substances,  like  those  of  the  horse-flies  and  oilier 
predatory  insects ;  for  Mr.  Gosse  found  one  of  liis  specimens, 
on  the  grass,  in  the  act  of  emerging  from  the  pupa-skin. 
He  has  also  figured  *  the  pupa,  which  is  of  a  chestnut-brown 
color,  and  has  transverse  rows  of  spines  on  the  abdominal 
rings. 

Most  of  the  soldier-flies  (Stratiomtad^)  arc  armed  with 
two  thorns  or  sharp  spines  on  the  hinder  part  of  the  thorax. 
They  form  the  first  family  of  the  flies  that  undergo  their 
transformations  within  the  hardened  skin  of  the  larva,  which 
is  not  thrown  ofl*  till  they  break  through  it  to  come  out  in  the 
winged  state.  Their  proboscis  contains,  at  most,  only  four 
bristles,  is  not  fitted  for  piercing,  but  ends  with  large  fleshy 
lips,  by  means  whereof  these  flies  suck  the  sweet  juices  of 
flowers.  Most  of  them  are  found  in  wet  places,  where  their 
larvffi  live ;  some  of  the  latter  being  provided  with  a  tube, 
in  the  hinder  extremity,  which  they  thrust  out  of  the  water 
in  order  to  breathe.  The  skin  of  these  larvae  is  merelv 
shortened  a  little,  without  wholly  losing  its  former  shape, 
when  the  enclosed  insects  change  to  pupx ;  thereby  shoifting 
that  this  family  is  truly  intermediate  between  the  preceding 
flies,  which  cast  ofi*  their  larva-skins,  and  Uiose  which  retain 
them,  and  take  an  oblong  oval  shape,  when  they  become 
pupae.  Some  of  the  soldier-flies  QStratt/omt/s)  have  a  bruad 
oval  body,  ornamented  with  yellow  triangles  or  crescents 
on  each  side  of  the  back,  and  their  antennae  are  somewhat 
like  those  of  Midas  and  of  the  gad-flies;  others  (iSnryia) 
are  slender,  often  of  a  brilliant  brassy-green  color,  with  a 
bristle  on  the  tip  of  their  antennae.  The  maggots  of  the 
latter  live  in  rich  mould. 

The  Syq)hians .  (SYRPHiDiE)  have  a  fleshy,  large-lipped 
proboscis,  elbowed  near  the  base,  and  enclosing  only  four 

*  Canadian  Naturalist,  p.  199. 
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aider  bristles.  They  live  on  the  honey  of  flowers.  The 
last  joint  of  their  short  anteunso  bears  a  bristle,  which  is 
sometimes  featliered.  Their  heads  are  large  and  hemi- 
spherical. Many  of  these  flies  arc  often  mistaken  for  bees 
or  wasps,  and  some  of  them  lay  their  eggs  in  the  nests  of 
the  insects  they  so  closely  resemble.  Others  drop  their 
eggs  among  plant-lice,  which  their  young  afterwards  destroy 
in  great  numbers.  The  larvtB  of  a  few  are  aquatic,  and  are 
provided  with  very  long,  tubular  tails,  through  which  they 
breathe,  and  have  been  called  rat-tailed  maggots.  Some  of 
tlie  largest  and  most  beautifttl  of  these  flies  live,  in  tlie 
m^got  state,  in  rotten  wood.  One  of  these  rat-tailed  flies 
ia  oflen  seen  on  windows,  in  the  autumn.  It  flies  with  a 
zing  noise.  Its  eyes  are  very  large,  and  of  a  bright 
H>per-co!or ;  its  body  is  brassy  green ;  and  there  are  five 
ny  stripes  on  the  thorax.  It  measures  about  four  tenths 
of  an  inch  in  length.  It  is  the 
EristalU  tinceria^  of  ray  Cata- 
It^ue.  The  JUilngia  (xceiUriea  ^ 
(Y\g.  267),  named  in  the  same 
work,  strikingly  resembles  a  honiet; 

^_ita  hind   body  being   banded  with 

^Hpsck  and  yellow  in  the  same  way. 

^^p^  head  and  thorax  are  black,  the  Ibrmei 


la  otte: 
^uazzin) 


margined  around 


*  EridaiU  liwimj,  B&n-ii,  is  Identical  wil 
Ebr>p«.  —  OsTES  Sackeh.] 

[T  Tlie  dBHriptioR  or  tbla  ipecJea  U  loo  nhort  Xo  haTo  n  HlenliGc  Talue.  In 
crder  to  preveut  iti  bein^  mpened^  hj  n  snbfteqaeat  diiachpCiOD,  nniler  sorno 
oUwr  oune,  1  fabjoio  a  foil  deicriplioD. 

ifiStma  txcadrica,  Uarri*.  Tboraca  iiigio,  flavomaoulllo,  tctttUo  onto;  «l>- 
donune  flavo,  nigra  ruotato;    pedibus   TalTUi    tibiia,    laraiaque  anliul*  DigriBi 

JfaU:  BjpoMoma  gotdon-j-etlov,  «tric«nu,  vilh  a  shiniriE  black  strlpa  in  Iha 

middla.    AmltiHia  pale  focmgincmi  j  the  upace  between  the  ej-ei  ha«  the  form  of  ft 

triangle,  wbicb  b  golden -jellow  at  the  tip,  and  black  on  die  i^rttx.    The  liind 

n  of  the  bBod  la  tericeouv  yelloir  along  the  borden.     Tkorax  black;  a  ; elloir 

m  the  ■boulder,  another  twhlnd  it,  from  which  nins  a  narrow  grooTB,  yellow 

■th*  bottom;  a  cliird  yellow,  elOBgnt«d  ipot,  pointed  apwanli,  near  tba  comer  of 

•  •enlaUam.    A  gray  itrtpe  run«  along  the  middle  of  the  tbomx;  it  bwoDiea 

it  bejrond  the  ceutro  and  onda  in  a  triaugolai  jallowiih  *pot  near  the  fca- 
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the  eyes,  and  the  latter  spotted,  with  yellowish  white.     The 

legs  are  oclire-yellow,  except  the   shanks   and  feet  of  the 

„    ,^  first   pair,   which  are   black.     lu 

Fig.  268.  1     J  11 

body  measures  nearly  three  quar- 
ters of  an  inch  in  length.  My 
Sphecomyia  undata  (Fig.  268)  has 
tlie  slender  form  of  a  Sphez  or 
mud-wasp.  It  is  of  a  light-brown 
color,  darker  on  the  back,  and 
on  the  middle  of  tlie  thighs  and 
shanks;  its  head  is  conical,  and  bears  the  antennas  on  the 
tip  of  the  cone ;  its  wings  are  brown  on  the  outer  part,  with 
a  small  transparent  spot  near  the  edge,  and  the  inner  part 
is  transparent  in  two  large  wavy  spaces.  It  is  about  five 
eighths  of  an  inch  long,  and  its  wings  expand  one  inch  and 
a  quarter,  or  more.  It  is  possible  that  this  singular  fly  may 
be  the  Pyrgota  undata  of  Wiedemann.®      An  insect  closely 

ieUum.  Pleura  with  an  elongated  yellow  8pot.  Scutellum  brasity  fjf^n,  meUdIe»- 
cent.  Poiiert  pale  ferruginous.  Legs  ycllowidh  femiginowif  fore  tibim  (excepting 
the  kneed)  and  Uirti  black,  ffind  thigh*  unarmed.  Wingt  tinged  with  grmr  and 
brown ;  a  pale  stripe  along  the  latter  part  of  the  cubital  vein;  another  mn«  oktn* 
the  pobrochial  area  and  reaches  the  posterior  margin.  Abdomen  yelk>w ;  lint  i^f- 
ment  block ;  the  three  following  segments  have  more  or  less  block  at  the  inci«- 
ures  along  the  fore  bonier,  and  a  black  band,  atteimated  at  both  en«l4,  and  r.oc 
reaching  the  lateral  borders,  in  the  middle;  the  band  on  the  second  segment  i«  xh^ 
broadcAt,  and  is  sometimes  connected  with  the  black  of  the  first  segment;  tho^of 
the  third  and  fourth  segments  are  interrupted  in  the  middle.  Venter  yellow,  « ith 
large  black  spots  on  the  middle  of  the  segments;  sexual  organs  pale  ferruginou*. 

Female:  shows  the  following  differences:  yVonl  yellow,  with  a  block  stripr  ex 
tending  towanls  the  black  vertex.  Beside  the  three  pairs  of  spots  olreody  ni*>n- 
tioned  on  the  thorax,  there  is  a  fourth  pair  in  the  middle  of  the  disk,  eoch  k*(  the 
spots  communicating  by  the  groove  with  the  secon<l  lateral  spot  The  block  ban>l« 
on  the  segments  of  the  abdomen  are  brooder,  and  connect  ot  the  fore  ond  hiihl 
bonlers  with  the  black  incisures;  the  fifth  segment  has  o  similar  bond.  The  tcimgt 
ore  more  tinged  with  ferruginous  than  with  gray;  the  pole  stripes  less  opponent. 
lUuM^  of  thighs  more  or  less  blackish. 

I  have  before  me  two  mules  from  Illinois,  collected  by  Mr.  Keonicott,  ond  one 
female  fmm  Maine,  collected  by  Mr.  Packard. 

This  «|»ecies  is  very  much  like  the  Kuropeon  M.  vetpi/ormisj  Linn.  —  Ostkx 

SArKRX.] 

[*  Sf)ht'cvmyia  urulata  is  the  Pgrgota  undata^  Wied.  8.  raHda  is  likcwi*o  ■ 
Pyrff''^"^  *'"^  ^  "*^^'  "ix^^'i*^'**  Mgitpa  nigripennis^  <»ray,  might  belong  tn  the  «»m«* 
group,  as  the  figure  in  Gritlith^s  Animol  Kingdom  seems  to  prove.  —  Ostex  SA<'ftpj«.] 
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resembling  it  is  figured  in  Griffith's  translation  of  Cuvier's 
*'  Animal  Kingdom,"  under  the  name  of  Myopa  nigripennis. 
It  is  found  on  fences  around  gardens  in  May  and  June. 
It  sits  with  its  wings  half  spread,  moves  slowly,  and  flies 
heavily.  My  Sphecomyia  valida^  though  rather  shorter  than 
the  preceding,  has  a  thicker  body.  Its  color  is  brownish 
yellow,  and  it  is  striped  with  brown.  The  wings  are  trans- 
parent, and  are  mottled  with  small,  dusky  spots. 

Some  of  the  Conopians  (^Conopidce)  still  more  closely 
resemble  slender-bodied  wasps  than  the 
preceding  Sphex-flies.  Canops  saffittaria 
(Fig.  269)  of  Say  (nigricomU^  Wiedemann) 
might  almost  be  mistaken  for  a  species  of 
Eumene8,  Its  hind  body  is  very  slender 
and  cylindrical  next  to  the  thorax,  and 
swells  out  behind.  Its  antennae  are  long,  and  thickened 
towards  the  end.  Its  proboscis  is  very  long  and  slender, 
elbowed  at  the  base,  and  extends  far  beyond  the  head.  This 
fly  is  of  a  black  color ;  the  rings  of  the  hind  body  are  edged 
with  white ;  the  face  is  yellow ;  the  legs  are  brownish  yellow, 
shaded  with  black  on  the  thighs ;  and  the  wings  are  black, 
with  two  uncolored  and  wavy  spaces  on  the  inner  margin. 
Its  body  is  five  eighths  of  an  inch  long,  and  its  wings  expand 
rather  more  than  three  quarters  of  an  inch.  This  fly  may 
be  found  sucking  the  honey  of  flowers  in  June  and  July. 
The  Greeks  gave  the  name  of  Conops  to  some  stinging 
fly  or  gnat.  The  Conopians  undergo  their  transformations 
in  the  bodies  of  humble-bees,  their  young  subsisting  on 
the  fat  contained  within  the  abdomen  of  their  luckless 
victims. 

A  host  of  flies,  forming  nearly  one  third  of  the  whole  num- 
ber of  species  in  the  order  Diptera,  will  be  found  to  have  a 
short  and  soft;  proboscis,  ending  with  large  fleshy  lips,  enclos- 
ing only  two  bristles,  and  capable  of  being  drawn  up  within 
the  cavity  of  the  mouth.  Their  antennas  are  generally  short, 
hang  down  over  the  face,  and  end  with  a  large  oval  joint, 
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bearing  a  little  bristle.  Their  larvae,  or  joimgf  are  fleshy, 
whitish  maggots,  which  never  cast  their  skins,  but,  when 
the  pupa  state  comes  on,  shorten,  take  tlie  oblong-oral 
form  of  an  egg,  and  become  brown,  drj,  and  hard  on  the 
outside.  This  immense  tribe  includes  the  various  kinds  of 
flesh-flies,  blow-flies,  house-flies,  dung-flies,  flower-flies,  firuit- 
flies,  two-winged  gall-flies,  cheese-flies,  and  manj  others, 
for  which  we  have  no  common  names,  but  all  composing 
the  tribe  of  Muscans,  or  MuscADiB.  Some  of  these  flies 
do  not  strictly  conform  to  the  foregoing  characters  of  the 
tribe,  in  all  respects ;  but  the  exceptions  are  few  in  number, 
and  the  most  remarkable  of  them  will  be  noticed  in  the 
following  pages. 

Many  flies  of  this  tribe  are  parasitic  in  their  larva  state, 
their  young  living  and  undergoing  their  transformations 
within  the  bodies  of  other  insects,  particularly  in  caterpillars, 
which  they  thereby  destroy.  These  flies  belong  chiefly  to 
the  family  of  Tachinad^,  a  name  applied  to  them  on  accoont 
of  the  swiftness  of  their  flight.  In  form  they  somewliat 
resemble  house-flies ;  like  them,  they  have  very  large  wing- 
lets,  and  their  wings  spread  apart  when  they  are  at  rest. 
They  are  easily  distinguished,  however,  by  the  stiflf  hairs 
wherewith  they  are  more  or  less  covered,  and  by  the  bristles 
on  their  antennae,  which  are  not  usually  feathered.  A  large 
fly  of  this  kind,  the  Tachina  vivida  (Plate  VIII.  Fig.  1)  of 
my  Catalogue,  is  often  seen  on  fences,  and  on  plants,  and 
sometimes  in  houses,  towards  the  end  of  June  and  daring 
the  month  of  July.  Its  large,  oval  hind  body  is  of  a  ck^ar 
and  light  red  color,  with  two  or  three  black  spots,  in  a 
row,  on  the  top  of  it,  and  a  thick  row  of  black  bristles  across 
each  ring.  The  face  is  grayish  white,  like  satin,  and  the 
eyes  are  copper-colored.  The  tliorax  is  gray,  with  brownish 
lines  upon  it.  The  antennae,  proboscis,  and  legs  are  light 
red.  Its  body  is  short  and  thick,  and  is  about  half  an  inch 
long,  and  its  wings  expand  ratlier  more  than  nine  tenths 
of  an  inch. 


THE    TACHINADiE.  613 

Most  insects  are  hatched  from  eggs  which  are  laid  by  the 
mother  on  the  substances  that  are  to  serve  for  the  food  of 
her  young.  Some  flesh-flies  produce  their  young  alive,  or 
already  hatched,  and  drop  them  on  the  dead  and  putrefying 
animal  matter,  which  they  are  to  consume  and  remove  in 
the  shortest  possible  time.  An  exception  from  the  usual 
course  among  insects  appears  therefore  to  have  been  made 
in  favor  of  these  viviparous  flesh-flies,  to  enable  their  young 
promptly  to  perform  their  appointed  tasks.  These  insects 
produce  an  immense  number  of  young,  as  many  as  twenty 
thousand  having  been  observed  by  Reaumur  in  a  single  fly.* 
Our  largest  viviparous  flesh-fly  is  the  Sarcophaga  Oeorgina 
of  Wiedemann.  It  appears  towards  the  end  of  June,  and 
continues  till  the  middle  of  August,  or  perhaps  later.  Its 
face  is  silvery  white,  and  there  is  an  oblong  square  black 
spot  between  the  eyes,  which  are  copper-colored.  The  tho- 
rax is  light  gray,  with  seven  black  stripes  upon  it.  The 
hind  body  is  nearly  conical,  has  the  lustre  of  satin,  and  is 
checkered  with  square  spots  of  black  and  white,  shifting  or 
interchanging  their  colors  according  to  the  light  wherein 
they  are  seen.  The  legs  are  black,  and  the  hindmost  pair 
are  very  hairy  in  the  males.  The  female  is  about  half  an 
inch  long ;  the  male  is  rather  smaller.  In  the  Sarcophagans, 
or  flesh-eaters,  as  the  name  implies,  the  bristles  on  the  an- 
tennae are  feathered. 

The  flies  that  abound  in  stables  in  August  and  September, 
and  sometunes  enter  houses  on  the  approach  of  rain,  might 
be  mistaken  for  house-flies,  were  it  not  for  the  severity  of 
their  bites,  which  are  often  felt  through  our  clothing,  and 
are  generally  followed  by  blood.  Upon  examination  they 
will  be  found  to  differ  essentially  from  house-flies  in  their 
proboscis,  which  is  very  long  and  slender,  and  projects  hori- 
zontally beyond  the  head.  The  bristles  on  their  antennse 
are  feathered  above.  Cattle  suffer  sorely  from  the  piercing 
bites  of  these  flies,  and  horses  are  sometimes  so  much  tor- 

•  M^moires,  Vol.  IV.  p.  417. 
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mented  and  enraged  by  them  as  to  become  entirely  ungov- 
ernable in  harness.     The  name  of  this  kind  of  fly  is  Stomoxy$ 
Fig  270         calcUrans  (Fig.  270)  ;  the  first  word  signifying 
sharp-mouthed,  and  the  second  kicking,  given 
^^jm^m^     to  the  fly  from  the  eflect  it  produces  on  horses. 
Z^^        It  lays  its  eggs  in  dung,  where  its  young  are 
hatched,  and  pass  through  their  transformations. 
The  larvsB  and  pupae   do  not  differ  much  in   appearance 
from  those  of  common  house-flies. 

The  next  three  flies  have  feathered  bristles  on  their  an- 
^    2^  tennsB.     The   first  of   them,   a    large, 

buzzing,  and  stinking  meat-fly,  named 
Musca  (Calliphora)  vomitoria  (Fig.  271), 
is  of  a  blue-black  color,  with  a  broad, 
dark  blue,  and  hairy  liind  body.  It 
is  found  all  summer  about  slaughter- 
houses, butchers'  stalls,  and  pantries,  which  it  frequents  for 
tlie  purpose  of  laying  its  eggs  on  meat.  The  eggs  are  com- 
monly called  fly-blows ;  they  hatch  in  two  or  three  hoars 
after  they  are  laid,  and  the  maggots  produced  from  them 
come  to  their  growth  in  tliree  or  four  days,  after  wliich  tht-y 
creep  away  into  some  dark  crevice,  or  burrow  in  the  ground, 
if  they  can  get  at  it,  tiun  to  egg-shaped  pupae,  and  come 
out  as  flies,  in  a  few  days  more ;  or  they  remain  unchanged 
througli  the  winter,  if  they  have  been  liatched  late  in  sum- 
mer. A  smaller  fly,  of  a  brilliant  blue-green  color,  with 
black  legs,  also  lays  its  eggs  on  meat,  but  more  oflen  on 
dead  animals  in  the  fields.  It  seems  liardly  to  differ  firom 
the  MuBca  (^Lucilia)  Ccesar  of  Europe. 

The  house-fly  of  this  country  has  been  supposed  to  be  the 
same  as  the  European  Musca  domestica;  but  I  cannot  satisfy 
myself  on  this  point  for  the  want  of  specimens  from  Europe. 
It  is  possible  that  our  sharp-biting  stable-flies,  the  meat-flies, 
and  the  house-fly,  may  really  be  distinct  species  from  thi>se 
which  are  found  in  Europe.  Our  house-fly  is  tlie  Masca 
Harpyia^   or   Harpy-fly,   of  my   Catalogue.      It  begins    to 
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I  appear  in  liouses   in   July,   becomes  exceedingly  abnndsnt 
in   September,  and  does   not  disappear  till  killed  by  cold 
weather.    It  is  probable  that,  like  the  domestic  Qy  of  Europe, 
it  lays  its  eggs  in  dung,  in  which  its  larvae  live,  and  pass 
through  their  changes  of  form.     The  Americaas  are  accused 
of  carelessness  in  regard  to  flies,  and  apparently  n-ith  some 
reason.      But  if  these   filthy,   dung-bred   creatures   swarm 
!  houses,  covering  every  article  of  food  by  day,  and 
I  absolutely  blackening   the  walls   by  night,  in  others   com- 
I  paratively  few  are  found ;   for  tlie  tidy  housekeeper  takes 
I  care,  not  to  leave  food  of  any  kind  standing  about,  uncovered, 
I  to  entice  them  in,  and  makes  a  business  of  driving  out  the 
I  intruders  at  least  once  a  day.     If  a  plateful  of  strong  green 
!»,  well  sweetened,  be  placed  in  an  outer  apartment  acces- 
■•ible  to  flies,  they  will  taste  of  it,  and  be  killed  thereby,  as 
Tturely  as   by  the  most  approved   fly-poison.     In   the   fii-st 
volume  of  "  The  Transactions  of  the  Entomoioglcal  Society 
of  London,"  Mr.  Spence  gives  an  account  of  a  mode  of  ex- 
cluding  flies  from  apartments,  which  haa  been  tiied  with 
complete  success  in  England.    It  consists  of  netting,  made  of 
fine  worsted  or  thread,  in  large  meshes,  or  of  threads  alone, 
half  an  inch  or  more  apart,  stretched  across  the  windows. 
It  appears  that  the  flies  will  not  attempt  to  pass  through 
the  meshes,  or  between  tlie  threads,  into  a  room  which  is 
lighted  only  on  one  side ;  but  if  there  are  windows  on  anotlier 
side  of  the  room  they  will  then  fly  through ;  such  windows 
ihoald  therefore  be  darkened  with  shutters  or  thick  curtains. 
The  Anthorayians,  or   flower-fliea  (iVNTHOMYiAD*),   are 
easily  distinguished  from   the  preceding   flies,   which   they 
otherwise  resemble,  by  the  smaller  size  of  their  winglets, 
and  by  the  mesh  in  the  middle  of  their  wings,  which  is 
long,  narrow,  and  open  at  the  end.     They  are  smaller  in- 
sects than  the  foregoing,  their  flight  is  more  feeble,  tlieir 
V  wings,  when  at  rest,  do  not  spread  so  much,  and  the  bristle 
.  the  last  Joint  of  their  antenna  is  not  oflen  feathered. 
Most   of  them  frequent   flowers,   and  are  sometimes  seen 
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sporting  together,  in  large  swarms,  in  the  air,  like  certain 
kinds  of  gnats.  In  the  larva  state  some  of  them  live  in 
manure,  and  in  rotten  vegetable  substances;  others  are 
found  in  the  roots  of  living  plants,  such  as  onions,  radishes, 
turnips,  and  even  in  the  pulpy  parts  of  leaves  and  of  stems, 
which  they  devour.  The  latter  have  nearly  the  same  form 
as  the  maggots  of  common  flies;  some  of  the  former  are 
shorter,  flattened,  and  firinged  on  the  sides  with  feathery 
hairs. 

Many  instances  are  recorded  of  these  firinged  maggots 
having  been  discharged  from  the  human  body.  They  are 
supposed  to  be  the  young  of  a  fly  named  Anthomyia  (^Homa- 
hmyid)  scalaris,*  Flies  closely  resembling  this  are  some- 
times seen  in  privies,  and  a  friend  has  presented  me  with 
one  of  tlicm,  together  with  tlie  dried  larva-skin  out  of  which 
it  came.  The  larva  was  found  in  excrement.  The  flv  is 
grayish  black,  and  hairy,  with  large  copper-colored  eyes, 
which  are  surrounded  by  a  narrow  silvery  white  line.  It 
measures  one  quarter  of  an  inch  in  length.  The  larva-skin 
has  two  rows  of  hairs  on  the  back,  and  two  more  on  each 
side.  Another  fly,  sometimes  seen  on  windows  in  the  au- 
tumn, is  produced,  if  I  mistake  not,  fi:om  a  hairy  maggot 
that  lives  in  rotten  turnips.  This  fly  strikingly  resembles 
the  Anthomyia  canicularis  of  Europe,  and  is  possibly  iden- 
tical witli  it.  It  is  of  a  dark  gray  color,  with  copper-colored 
eyes,  encircled  by  a  silvery  white  line,  and  with  a  large, 
semitransparent,  yellowish  spot  on  each  side  of  tlie  first  three 
rings  of  the  hind  body.  It  measures  rather  less  than  one 
quarter  of  an  inch  in  length.  The  fringed  maggots  of  tlie 
eanicularis  are  stated  by  some  naturalists  to  have  been  ob- 
tained from  tlie  human  body.  It  is  not  impossible  that  they 
may  have  been  swallowed  with  turnips,  or  other  vegetables, 
eaten  when  going  to  decay. 

Radishes,  while  growing,  are  very  apt  to  be  attacked  by 

•  For  an  account  of  the  transfonnation*  of  the  fly  of  privies,  with  flfnire»v  »«• 
Swaiuincnlaiu*8  ''  Book  of  Nature/*  truui$latea  by  Hill,  Part  IL  p.  SS,  pfaOe  St. 
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maggots,  and  rendered  unfit  to  be  eaten.  These  maggots 
are  finally  transformed  to  small,  ash-colored  flies,  with  a 
silvery-gray  fiwie,  copper-colored  eyes,  and  a  brown  spot  on 
the  forehead  of  the  females ;  they  have  some  fiiint  brownish 
lines  on  the  thorax,  and  a  longitudinal  black  line  on  the 
hind  body,  crossed  by  narrower  black  lines  on  the  edges 
of  the  rings.  They  vary  in  size,  but  usually  measure  rather 
more  than  one  fifth  of  an  inch  in  length.  They  finish  their 
transformations,  and  appear  above  ground,  towards  the  end 
of  June.  The  radish-fly  is  called  Anthomyia  Rapkani^  in 
my  Catalogue,  firom  the  botanical  name  of  the  radish,  on 
the  root  of  which  its  larvae  feed.  It  closely  resembles  the 
root-fly  (^Anthomyia  radxcurn)  of  Europe. 

Onions,  soon  after  they  come  up  in  the  spring,  and  until 
they  are  grown  to  a  considerable  size,  are  often  observed  to 
turn  yellow  and  die.     Many  years  ago  I  remember  to  have 
seen  them  extensively  affected  in  tliis  way,  so  that  there  was 
a  fiiilure  of  three  fourths  of  the  plants  in  a  large  bed.     The 
cause  of  their  death  was  not  suspected  at  the  time,  and  no 
examination  was  made  for  the  discovery  of  insects  in  them. 
Since  then,  I  have  been  fiivored  by  Mr.  Westwood  with 
o^ies  of  two  articles*  by  him,  on  the  onion-fly  (^Anthomyia 
Ceparum)^   (J^ig*   272,    pupa   and   imago,) 
which,  in  the  maggot  state,  lives  in  the  roots        ^  ^^ 
of  onion-plants  in  Europe,  and  causes  them  to     A 
wither  and  perish  exactly  in  the  same  way  as     ? 
yoni^  <mions  do  here.     Hence  there  is  good 
reason  to  believe  that  the  fiiilure  of  our  onion  crop  is  caused 
by  the  ravages  of  maggots  similar  to  those  of  the  European 
onioD-fly.     The  latter  lays  its  eggs  on  the  leaves  of  the 
(mion,  close  to  the  earth,  so  that  the  maggots,  when  hatched^ 
readily  make  their  way  to  the  heart  of  the  onion.     The 
maggots  come  to  their  growth  in  aboot  two  weeks,  turn  to 

•  See  the  Magaaite  of  Xatonl  Hutorj.  VoL  VIL  p.  42;&.  mod  the  G«4ctktf't 
Magaxtoe.  VoL  XIIL  p.  24L  Th«  mui>4  i&Mct  is  aiio  'ieecnbed  and  fignral  m 
Eolkr'ft  Inmmt,  p.  1S7. 
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pupsB  within  the  onions,  and  come   out  as  flies  a  fortnight 
afterwards. 

We  have  a  kind  of  fly  corresponding  almost  exactlj  with 
the  description  of  the  onion-fly.  This  strengthens  my  belief 
that  our  onions  suffer  from  the  depredations  of  the  maggoti 
of  this  or  of  a  similar  insect.  The  fly  to  which  I  allude  is 
often  found  on  windows  in  the  spring.  It  is  ash-colored, 
with  black  hairs  sparingly  scattered  on  its  body.  It  has  a 
rust-colored  forked  spot  on  the  top  of  its  head,  and  three 
rust-red  lines  on  the  thorax ;  and  the  wings  are  tinged  with 
yellow  near  the  shoulders.  It  measures  one  fourth  of  an 
inch  in  length.  It  is  stated  that  there  are  two  or  three 
generations  of  the  European  onion-flies  during  the  summer, 
and  that  the  late  broods  pass  the  winter  in  the  pupa  state, 
and  are  ready  to  burst  forth  at  the  first  warmth  of  the  fol- 
lowing spring.  It  is  stated  that  the  onion  crop  may  be  pre- 
served from  the  attacks  of  this  fly,  by  sowing  the  seed  on 
ground  upon  which  a  quantity  of  straw  has  been  previously 
burnt. 

The  peculiar  disease  that  has  affected  potatoes  within  the 
last  ten  years  has  been  attributed,  by  many  persons,  to  tlie 
depredations  of  insects.  In  the  course  of  this  work,  several 
of  these  insects  have  been  described.  Another  is  now  to  be 
added  to  them,  as  will  be  seen  by  the  following  extract  firom 
a  letter,  received  from  a  correspondent  in  July,  ISol.  **  A 
new  potato-rot  theory  has  recently  appeared  in  Brattlebor- 
ough,  Vermont.  The  mischief  is  referred  to  a  fly,  of  which 
an  authentic  specimen  is  enclosed.  It  is  said  that  the  species 
first  appeared  simultaneously  with  the  potato-rot;  and  the 
flies  are  accused  of  hovering  about  the  manure,  and  deposit- 
ing their  eggs,  so  that  the  larvse  infect  the  potatoes.**  The 
specimen  proved  to  be  a  common  dung-fly,  which  may  be 
found  in  abundance  upon  manure  when  carted  into  the  field 
in  the  spring.  The  male  is  easily  distinguished  firom  otlier 
flies  by  its  yellow  and  very  hairy  hind  body  and  legs,  and 
by  its  long  and  narrow  wings.     It  is  about  half  as  lai^  as  a 
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honey-bee ;  and  it  measures,  from  the  face  to  the  tips  of  the 
closed  wings,  from  two  fifths  to  one  half  of  an  inch,  or  more. 
The  females  are  smaller,  olive-colored,  and  sparingly  clothed 
with  short  whitish  hairs,  with  legs  and  wings  like  those  of  the 
male.'  The  maggots  or  young,  with  the  parent  insects,  live 
wholly  upon  dung,  and  are  innocent  of  any  injury  to  plants. 
The  accusation  brought  against  this  insect  entitles  it  to 
notice  in  this  work,  and  .to  the  distinction  of  a  name  and 
character  by  which  it  may  hereafter  be  known.  It  may, 
therefore,  be  called  Scatophaga  furcata^*  the  forked  dung- 
eater. 

The  dung-flies,  or  Scatomyians  (ScAXOMYZADiE),  in  some 
of  their  characters,  resemble  the  flower-flies,  having  similar 
wings,  and  very  small  ringlets;  but  their  eyes  are  wide 
apart,  and  are  of  the  same  size  in  both  sexes.  The  fly  in 
question  keeps  its  body  remarkably  clean,  notwithstanding 
its  dirty  habits,  and  is  neither  ofl^ensive  to  the  eye  nor  to  the 
smell.  The  general  color  of  the  male  is  a  bright  ochre- 
yellow.  The  antennae  are  pale  red,  and  there  is  a  wide 
forked  red  spot  on  the  top  of  the  head-  The  thorax  is 
obscurely  striped  with  brown  above,  and  is  lead-colored 
below  the  scutel.  The  hind  body  is  oblong  oval,  and  covered 
with  long  ochre-yellow  hairs.  The  wings  are  ochre-yellow 
at  the  base  and  on  the  outer  margin;  and  the  two  little 
transverse  veins  upon  each  of  them  are  very  conspicuous 
from  their  dark  color  and  dusky  borders.  The  legs  are  red- 
dish yellow,  and  covered  with  long  ochre-yellow  hairs,  inter- 
mixed with  which  there  are  a  few  black  bristles ;  and  there 
is  a  faint  blackish  line  on  the  top  of  the  first  pair  of  thighs. 
A  few  black  bristles  are  scattered  upon  the  head  and  the  top 
of  the  thorax.  The  bristle  of  the  antennae,  when  viewed 
with  a  powerful  magnifier,  is  found  to  be  covered  with  very 
minute  hairs. 

•  Pffrapa  furcaia^  Say.  Joum.  Acad.  Nat  Sciences,  Vol.  m.  p.  98.  To  an 
imperfect  specimen  of  this  insect,  Mr.  Say  gave  the  name  of  Scatophaga  pottUena^ 
which  it  bears  in  the  Catalogue  of  the  Insects  of  Massachusetts. 
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Some  two-winged  flies  deposit  their  ^gs  in  the  stemt, 
buds*  and  leaves  of  plants,  thereby  producing  lai^  tomocB 
or  galls,  wherein  their  young  reside.  Others  lay  their 
in  fruits,  on  the  pulp  of  which  their  maggots  Uve.  Tb 
gall  and  fruit  flies  belong  to  a  family  called  Ortalidians 
(Obtalidida),  from  a  word  signifying  to  flap  or  shake  the 
wings;  for  they  keep  their  wings  in  motion  neariy  all  the 
time,  jerking  them  up  and  down,  and  twisting  them  roond 
so  that  the  thick  outer  edges  ofien  come  together.  Some 
of  them  are  in  the  habit  of  suddenly  raising  their  wingi 
perpendicularly  above  their  backs,  and  running  along  m  few 
steps  with  them  spread  like  the  tail  of  a  peacock.  These 
insects,  together  with  several  other  groups  of  flies,  difier  from 
all  the  foregoing  in  many  respects,  although  they  agree  with 
them  in  their  transformations.  The  forehead  is  broad  in 
both  sexes ;  their  winglets  are  very  small  or  entirely  want- 
ing ;  their  powers  of  flight  are  feeble ;  and  they  are  rarely 
found  sporting  on  flowers  in  the  sunshine,  but  seem  generally 
to  prefer  shady  and  damp  places. 

The  wings  of  the  Ortalidians  are  often  beautifully  varie> 
gated,  striped,  or  spotted  with  shades  of  brown  or  black. 
The  hind  body  in  the  female  generally  ends  with  a  pointed 
tube,  wherewith  the  eggs  are  deposited.  The  little  white 
maggots  often  found  in  over-ripe  whortleberries,  raspberries, 
cherries,  and  other  fruits,  are  the  young  of  some  of  these 
insects.  Swellings,  or  galls,  as  large  as  a  walnut,  are  often 
seen  on  the  stems  of  some  of  our  native  asters  or  starworts* 
They  are  caused  by  the  punctures  of  a  fly,  which  lays  iti 
eggs,  singly,  in  the  stem,  when  the  latter  is  tender.  The 
puncture  is  followed  by  a  spongy  swelling,  wherein  the 
maggot,  hatched  from  the  egg,  lives,  and  passes  through  its 
transformations.  The  insect  finally  comes  out  in  the  fly 
state,  through  a  small  hole  previously  made  in  the  gall  by 
the  maggot.  This  fly  may  be  called  the  gall-fly  of  the  star- 
wort  ( Tephrltis  Atteris).  Its  body  is  about  one  fifth  of  an 
inch  long ;  it  is  of  a  light  yellowish-brown  color,  with  pakr 
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legs ;  the  wings  are  broad,  rounded  at  the  tip,  and  clouded 
with  brown  in  large  spots,  forming  three  wide,  irr^olar 
btnds  across  them. 

Manj  of  the  smallest  flies,  belonging  to  several  other 
groups,  are  placed  near  the  end  of  the  order.  One  of  them 
has  a  head  like  a  hammer-headed  shark,  short  and  very 
wide,  with  large  globular  eyes  on  each  side  of  it.  This  little 
insect  has  been  found  in  considerable  numbers,  flying  near 
the  ground,  on  the  edges  of  banks.  It  is  the  Sph/rac^hala 
hrevieomU  of  Mr.  Say,  and  is  figured  and  described  in  the 
third  volume  of  his  "American  Entomology."  The  well- 
known  cheese-maggots  are  the  young  of  a  fly  (^Piophila 
easet)^  not  more  than  three  twentieths  of  an  inch  long,  of  a 
shining  black  color,  with  the  middle  and  hinder  legs  mostly 
yellowish,  and  the  wings  transparent  like  glass. 

Some  minute  flies,  belonging  to  a  &mily  called  Oscikid^ 
are  found  to  be  very  injurious  to  wheat,  rye,  and  barley,  in 
Europe.  One  of  them  ( Oseinis  fri£)^  a  shining  black  fly, 
with  yellowish  feet,  and  measuring  about  one  tenth  of  an 
inch  in  length,  lays  its  eggs  in  the  blossoms  of  barley,  the 
grains  of  which  afterwards  perish  in  consequence  of  the 
depredations  of  the  maggots  of  this  fly ;  and  Linnaeus  states 
that  a  tenth  part  of  the  produce  of  the  barley  in  Sweden  is 
thereby  annually  destroyed.  The  larvae  or  maggots  of  0«- 
einis  Uneata,  Ohlaraps  pumUionis^  Cfdarops  glcibrh^  and  other 
flies  allied  to  them,  live  within  the  lower  part  of  the  stems 
of  wheat,  rye,  and  barley,  thereby  impoverishing  the  pknto, 
and  causing  them  to  become  stinted  in  their  growth.  They 
are  rather  larger  insects  than  the  &it-fly,  and  have  black  and 
yellow  stripes  on  the  thorax. 

It  is  highly  probable  that  some  of  these  species,  or  other 
Oscinians,  with  similar  habits,  may  be  found  in  the  stems 
of  wheat  and  other  grains  in  this  country,  and  perhaps  also 
in  the  ears.  Several  kinds  of  small  flies,  evidently  different 
from  the  Hessian  and  wheat  flies,  have  oftien  been  observed 
here,  in  fields  of  grain,  when  the  plants  are  in  flower;  but 
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their  history  has  not  yet  been  investigated,  and  the  insects 
have  not  been  scientifically  examined  and  described.  From 
the  somewhat  vague  accounts  that  have  been  given  of  them, 
it  is  evident  that  they  are  much  too  large  for  any  of  the 
parasitical  insects  which  attack  the  larvsB  and  eggs  of  the 
Hessian  and  wheat  flies ;  and  they  appear  sometimes  to  have 
been  mistaken  for  the  latter.  In  an  extract^  from  a  paper 
by  Mr.  Worth,  on  the  Hessian  fly,  mention  is  made  of  a 
pale  yellow  worm  (maggot),  about  three  sixteenths  of  an 
inch  long,  having  been  found  by  him  within  the  stalks 
of  wheat  near  the  root,  where  its  presence  was  detected 
by  a  swelling  of  the  part  attacked.  This  was  perhaps  the 
larva  of  one  of  the  Oscinians.  A  careful  examination  of 
all  the  insects  that  inhabit  our  fields  of  grain  is  very  much 
wanted. 

The  various  insects,  improperly  called  bot-bees,  are  two- 
winged  flics,  and  belong  to  the  order  Diptcra,  and  the  fam- 
ily (EsTRiD^  so  named  from  the  principal  genus  in  it. 
Bot-flies  do  not  seem  to  have  any  mouth  or  proboscis ;  for 
although  these  parts  do  really  exist  in  them,  the  (^ning 
of  the  mouth  is  extremely  small,  and  the  proboscis  is  very 
short,  and  is  entirely  concealed  in  it ;  so  that  these  insects^ 
while  in  the  winged  state,  do  not  appear  to  be  able  to  take 
any  nourishment.  They  somewhat  resemble  the  Syrphians 
in  form  and  color,  and  in  the  large  size  of  their  heads; 
but  the  eyes  are  proportionally  small,  and  there  b  a  Iar;ge 
space  between  tliem.  The  face  is  swollen  or  puifed  out 
before.  The  antennae  are  very  short,  and  almost  buried 
in  two  little  holes,  close  together,  on  the  forehead.  The 
winglets  are  large  and  entirely  cover  the  poisers.  The 
hind  body  of  the  females  ends  with  a  conical  tube,  bent 
under  the  body,  and  used  for  depositing  the  ^;g8,  which 
the  insect  lays  whilst  flying.  The  larvae  or  young  of  bot- 
flies live  in  various  parts  of  the  bodies  of  animals.  They 
are  thick,  fleshy,  whitish  maggots,  without  feet,  tapering 
towards    the   head,   which    is    generally   armed    with    two 
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hooks ;  and  the  rings  of  the  body  are  surrounded  with 
rows  of  smaller  hooks  or  prickles.  When  they  are  fully 
grown,  they  drop  to  the  ground  and  burrow  in  it  a  short 
distance.  After  this,  the  skin  of  the  maggot  becomes  a 
hard  and  brownish  shell,  within  which  the  insect  turns  to 
a  pupa,  and  finally  to  a  fly,  and  comes  out  by  pushing  off 
a  little  piece  like  a  lid  from  the  small  end  of  the  shell. 

More  than  twenty  different  kinds  of  bot-flies  are  already 
known,  and  several  of  them  are  foimd  in  this  country. 
Some  of  them  have  been  brought  here  with  our  domesti- 
cated animals  from  abroad,  and  have  here  multiplied  and 
increased.  Three  of  them  attack  the  horse.  The  large  bot- 
fly of  the  horse  (^GasterophUus  equi)^  (Plate  VIII.  Fig.  2,) 
has  spotted  wings.  She  lays  her  eggs  about  his  knees ;  the 
small  red-tailed  species  ((?.  hcemarrJioidalia)  on  his  lips; 
and  the  brown  farrier  bot-fly  ((?.  veterinus)  under  his  throat, 
according  to  Dr.  Roland  Green.  By  rubbing  and  biting  the 
parts  where  the  eggs  are  laid,  the  horse  gets  the  maggots 
into  his  mouth,  and  swallows  them  with  his  food.  The  in- 
sects then  fasten  themselves,  in  clusters,  to  the  inside  of  his 
stomach,  and  live  tliere  till  they  are  fully  grown.  The  fol- 
lowing are  stated  to  be  the  symptoms  shown  by  the  horse 
when  he  is  much  infested  by  these  insects.  He  loses  flesh, 
coughs,  eats  sparingly,  and  bites  his  sides ;  at  length  he  has 
a  discharge  from  his  nose,  and  these  symptoms  are  followed 
by  a  stiflhess  of  his  legs  and  neck,  staggering,  difficulty  in 
breathing,  convulsions,  and  death.  No  sure  and  safe  rem- 
edy has  yet  been  found  sufficient  to  renlove  bots  from  the 
stomach  of  the  horse.  The  only  treatment  to  be  recom- 
mended is  copious  bleeding,  and  a  free  use  of  mild  oils,  in 
the  early  stages  of  the  attack.  The  preventive  means  are 
very  simple,  consisting  only  in  scraping  ofl*  the  eggs  or 
nits  of  the  fly  every  day.* 

•  See  Dr.  Green's  "  Natural  History  of  the  Horse-Bee,"  in  Adams's  Medical  and 
Agricultural  Register,  Vol.  I.  p.  68 ;  and  the  same  in  the  New  England  Farmer, 
VoL  IV.  p.  346. 
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Bracy  Clark,  Esq.,  who  has  published  some  yerj  inter- 
esting remarks  *  on  the  hots  of  horses  and  of  other  animals, 
maintains  that  hots  are  rather  beneficial  than  injurious  to 
the  animals  thej  infest.     His  principal  work  on  this  sub* 

ject  I  have  not  jet  seen.     The  maggots  (Fig. 
ng.  278.  273)  of  the  (Ettnu  bom$,  or  ox  bot-fly,  live 

in  large  open  boils,  sometimes  called  womils 
or  wurmals,  that  is,  worm-holes,  on  the  backs 
of  cattle.  The  fly  is  rather  smaller  than  the 
horse  bot-fly,  although  it  comes  firom  a  much  lai^r  mag- 
got. The  sheep  bot-fly  QCephalemyia  om»)  lays  its  eggs 
in  the  nostrils  of  sheep,  and  the  maggots  crawl  fix)m  thence 
into  the  hollows  in  the  bones  of  the  forehead.  Deer  are 
also  afiSicted  by  bots  peculiar  to  them.  Our  native  hare, 
or  rabbit,  as  it  is  commonly  called,  sometimes  has  veiy 
large  bots,  which  live  under  the  skin  of  his  back.  The 
fly  (^(Eftna  huccaiu»)  is  as  big  as  our  largest  humble-bee, 
but  is  not  hairy.  It  is  of  a  reddish-black  color;  the  fiu» 
and  the  sides  of  the  hind  body  are  covered  with  a  Uoish 
white  bloom;  there  are  many  small  black  dots  on  the  lat- 
ter, and  six  or  eight  on  the  face.  This  fly  measures  seven 
eighths  of  an  inch  or  more  in  length,  and  its  wings  ex- 
pand about  three  quarters  of  an  inch.  It  is  rarely  seen ; 
and  my  only  specimen  was  taken  in  the  month  of  July, 
many  years  ago. 

At  the  very  end  of  this  order  is  to  be  placed  a  remarkable 
group  of  insects,  which  seems  to  connect  the  flies  with  the 
true  ticks  and  spiders.  Some  of  these  insects  have  wings ; 
but  others  have  neither  wings  nor  poisers.  Of  the  winged 
kinds  there  is  one  (^Hippobosca  equind)  that  nestles  in  the 
hair  of  the  horse ;  others  are  bird-flies  ( Omithamyid)^  and 
live  in  die  jJumage  of  almost  all  kinds  of  birds.     The  win^ 


*  '*  ObMrvattons  on  the  Gentu  (Estros,**  in  the  Tnuisactiont  of  the  Limunui 
Society,  Vol.  III.  p.  289,  with  figures;  **  On  the  Ini^ect  called  Oistron  by  the  An- 
cientJi/*  in  Vol.  XV.  of  the  Mme  work;  and  **An  Easay  on  the  Beta  of  lionet  and 
other  AnimaU,"  1  vol.  4to  (Lond.,  1816 >. 
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less  kinds  have  sometimes  been  called  spider-flies,  from  their 
shape ;  such  are  sheep-ticks  (^Mellophaffus  ovi%)^  and  bat-ticks 
(Nycteribia).  These  singular  creatures  are  not  produced 
ll  ^,  L  ft.  „u.l  ^y  „o„g  j»»cu,  b„.  Jb^gh. 
forth  in  the  pupa  state,  enclosed  in  the  egg-shaped  skin 
of  the  larva,  which  is  nearly  as  large  as  the  body  of  the 
parent  insect.  This  egg-like  body  is  soft  and  white  at  first, 
but  soon  becomes  hard  and  brown.  It  is  notched  at  one 
end,  and  out  of  this  notched  part  the  enclosed  insect  makes 
ite  way,  when  it  arrives  at  maturity. 

The  flea  (^Pvlex)  may  almost  be  considered  as  a  wing- 
less kind  of  fly.  Its  proboscis  seems  to  be  intermediate 
in  its  formation  between  that  of  flies  and  of  bugs ;  its  an- 
tennae are  concealed  in  holes  in  the  sides  of  its  head,  like 
those  of  certain  water-bugs  (^Nepa  and  Belostoma)^  and 
somewhat  resemble  them  in  shape ;  while  the  transfor- 
mations of  the  flea  are  not  very  much  unlike  those  of 
the  flies,  whose  maggots  cast  off  their  skins  on  becoming 
pupae. 


Having  now  arrived  at  the  end  of  my  work,  I  have  only 
to  add  a  few  remarks  by  way  of  conclusion.  It  has  been 
my  design  to  present  to  the  reader  a  sketch  of  the  scien- 
tific arrangement  of  the  principal  insects  which  are  inju- 
rious to  vegetation,  not  only  in  New  England,  but  in  most 
of  the  United  States.  The  descriptions  of  the  insects,  being 
drawn  up  in  familiar  language,  will  enable  him  to  recognize 
them,  when  seen  abroad,  in  all  their  forms  and  disguises. 
The  hints  and  practical  details,  scattered  throughout  the 
work,  it  is  hoped,  will  serve  as  a  guide  to  the  selection 
and  the  application  of  the  proper  remedies  for  the  depre- 
dations of  the  insects  described.  I  regret  that  it  has  not 
been  in  my  power  to  do  full  justice  to  this  important  sub- 
ject, which  is  far  from  having  been  exhausted.     My  object, 
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however,  will  have  been  fullj  attained,  if  this  treatise,  not- 
withstanding its  many  faults  and  imperfections,  should  be 
found  to  afford  any  &cilities  for  the  studj  of  our  native 
insects,  and  should  lead  to  the  discoveiy  and  general  adop- 
tion of  efficient  means  for  checking  their  ravages. 


APPENDIX. 


IT  having  been  thought  desirable,  in  consequence  of  the 
increased  ravages  of  the  "army- worm"  during  the  past 
year  (1861),  to  give  a  description  and  illustrations  of  it, 
although  not  specifically  referred  to  in  the  original  manu- 
script of  the  author  of  this  treatise,  the  following  account  has 
been  compiled  from  various  authentic  sources. 
The  army- worm  (Fig. 


a 


Fig.  274. 


Fig.  275. 


274)  is  the  larva  of 
night-flying  moth,  Leuca- 
nia  unipuncta^  Haworth 
(Fig.  275).  (Synonymes, 
i.  extranea^  Gu^nee;  i. 
impuncta^  Stephens.)  The 
Imago  "  is  very  plain  and 
unadorned  in  its  appear- 
ance. The  eye,  on  first 
glancing  at  it,  only  rec- 
ognizes it  as  an  ordinary- 
looking  moth  of  a  tarnished 
yellowish  drab-color,  inclining  to  russet,  with  a  small  white  dot 
near  the  centre  of  its  fore  wings,  and  a  dusky  oblique  stripe  at 
their  tips.  On  coming  to  look  at  it  more  particularly,  we 
find  it  to  be  rather  less  than  an  inch  long,  to  the  end  of  its 
closed  wings,  or,  if  these  are  extended,  it  is  about  an  inch 
and  three  quarters  in  width,  different  specimens  varying 
somewhat  in  size.  Its  fore  wings  are  sprinkled  with  black- 
ish atoms,  and  a  short  distance  forward  of  their  hind  edge 
they  are  crossed  by  a  row  of  black  dots,  one  on  each  of  the 
veins.  Outside  of  the  middle  of  the  wing  tliis  row  of  dots 
suddenly  curves  forward,  and  from  this  curve  a  dusky  streak 
runs  to  the  tip  of  the  wing,  the  ground-color  being  more  pale 

and  clearer  yellow  along  the  outer  side  of  this  streak 
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Nearly  in  the  centre  of  the  wing  is  a  miJk-white  dot  plac 
upon  the  mid-vein.  This  dot  b  aurronnded  more  o 
a  dusky  cloud,  and  this  duskiness  is  frequently  extended  for 
ward  upon  the  mid-vein  to  its  b&se,  forming  a  faint  darka 
streak  along  the  middle  of  the  wing.  Contiguous  to  l' " 
dot  on  its  outer  side  may  be  discerned  a  roundiBh  spot  of  ^ 
slightly  paler  yellow  color  than  the  gromid,  and  a  very  shoi 
distance  forward  of  tliis  is  a  similar  spot,  but  smaller,  bot]|_ 
these  spots  often  showing  a  more  tamiahed  centre.  On  the 
hind  part  of  tlie  wing  the  veins  are  marked  by  slender,  whit- 
ish lines,  and  between  tlieir  tips  on  tlie  hind  edge  of  the 
wing  is  a  row  of  minute  black  dots.  The  hind  wings  are 
amoky  brown,  with  a  purplish  gloss,  and  are  nearly  tran»- 
parenl,  with  the  veins  blackish.  The  fringe  of  both  pwv 
of  wings  is  pale  yellowish,  with  a  dusky  band  on  the  middle. 
On  the  under  side,  the  wings  are  much  more  glossy  and 
paler,  opalescent  whitish  inwardly,  and  smoky  stay  toward 
their  outer  and  hind  sides,  where  tliey  are  also  freckled 
with  blackish  atoms.  The  smoky  color  on  the  liind  wingB 
has  on  its  anterior  edge  a  row  of  short  blackish  lines,  one 
on  each  of  the  vdns,  and  in  a  line  witli  them  on  the  fore 
wings  is  a  faint  dusky  band,  becoming  more  distinct  toward 
its  outer  end,  or  sometimes  only  represented  by  a  dusky  dot 
on  the  outer  margin  forward  of  the  tips.  The  veins  are 
whitish,  and  also  the  bind  edge,  on  which  is  a  row  of  black 
dots  placed  between  the  tips  of  the  veins.  The  hind  winga 
have  also  a  blackish  crescent-shaped  spot  a  little  forward  of 
their  centre.  The  abdomen  or  hind  bocly  ia  smoky  gray  above, 
and  on  its  under  side  ash-gray,  freckled  with  black  scales, 
and  usually  showing  a  row  of  black  dots  along  each  side."* 
The  Larva,  or  "army-worm,"  varies  considerably  in 
color  and  size,  owing  to  age  and  locjtlity,  but  its  chane* 
teristic  markings  are  so  constant,  as  to  make  it  readily 
distinguished.  As  it  appeared  in  New  Uampshu-G  and 
Massachusetts,  it  varied  in  length  from  less  than  one 
inch  to  one  and  three  quarters,  was  of  a  dark  gray,  with 
three  naiTow  yellowish  stripes  above,  and  a  broader  one 
the  same  color  or  slightly  darker  on  each  side,  thinly  clotlii 
with  short  hairs,  which  were  longer  and  somewhat  thicker 
on  and  about  the  bead,  the  latter  of  a  polished  honey-yellow, 
with  a  net-work  of  fine  dark  brown  lines,  and  a  black  line 
on   the  front   like   the  letter  V   reversed.      The   following 
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descriptions,  with  methods  of  destruetioiiy  most  of  which 
were  tried  with  good  success  in  the  Eastern  States,  are 
taken  from  an  ** Essay"  in  the  Ohio  Agricultoral  Report 
for  1860,  by  Mr.  J.  Kirkpatrick,  of  Cleveland,  Ohio. 

"The  caterpillar  of  the  army-worm  moth,  when  fiilly 
crown,  measures  from  one  and  three  fourths  to  two  inches  in 
length, — when  well  fed,  the  latter,  —  and  is  about  as  thick 
as  a  goose-quUl  ;  color  a  lighter  or  darker  gray,  two  lateral 
stripes,  the  upper  with  a  yellowish  central  line,  the  lower 
a  reddish  one ;  legs,  sixteen,  six  true  or  pectoral,  eight  pro- 
legs  or  abdominal,  and  two  anal,  at  the  extremity  of  the 
body ;  the  head  brownish,  sometimes  marbled,  and  3hining ; 
a  few  short  hairs  on  the  body  and  longer  straggling  ones  on 
the  head.  The  pupa  is  of  a  mahogany-brown  color,  nine 
lines  in  length,  and  tipped  at  the  end  with 
a  short  spine."  tig.  276. 

The  Pupa  (Fig.  276)  of  the  army-worm 
in  the  Eastern  States  is  of  the  same  color, 
but  varies  in  size,  being  usually  smaller, 
and  the  spine  is  double  or  cleft  at  the  apex. 

"  When  the  army-worms  are  numerous,  it  is  desirable  to 
arrest  their  ravages;  the  most  common,  and  probably  the 
easiest,  method  of  doing  this  is  that  commonly  practised, — 
ploughing  a  double  furrow  around  the  field,  or  across  any  part 
of  a  field  that  they  are  marching  toward.  It  is  necessary 
to  have  the  steep  side  of  the  furrow  next  the  unharmed  crop, 
so  that  when  the  worm  attempts  to  climb  over,  it  may  fidl 
back  into  the  furrow.  Running  the  plough  once  in  the  fur- 
row is  not  sufficient ;  •  twice  and  even  three  times  is  better, 
and  it  requires  to  be  renewed  if  washed  down  by  rains.  If 
the  soil  is  stifi"  or  stony,  the  worms  will  climb  over  the  steep- 
est ridge ;  it  is  on  light,  friable  soil  onlv  that  the  ridge  will 
suffice  to  protect  the  field.  The  foothold  of  the  worm  must 
give  way,  thus  rolling  it  back  into  the  frirrow.  And  even 
under  tne  best  conditions  of  soil  it  is  best  to  have  two  fiir- 
rows,  one  about  the  width  of  a  row  of  com  from  the  other. 
The  worms  thus  trapped  should  be  destroyed  either  by  fire 
or  hogs ;  laying  dry  straw  in  the  furrows  and  then  setting 
fire  to  it  is  a  good  way,  for  by  this  means  the  soil  of  the 
furrow  is  made  more  friable,  and  of  course  efficient. 
Where,  however,  there  is  dry  grass  or  grain  near  by,  this 
is  a  dangerous  method,  as  the  fire  may  extend  to  the  field, 
and  do  more  harm  than  the  army-worm  could  if  let  alone. 
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Thousands  of  army-worms  may  be  easily  destroyed  in  a 
meadow,  by  running  a  heavy  iron  roller  over  it.  A  very 
small  pressure  is  sufficient  to  burst  their  skins,  and  the 
slightest  injury  of  this  kind  will  kill  them.  If  the  meadow 
or  field  is  level,  few  worms  can  escape  the  roller,  and  thus 
a  stop  will  be  put  to  them  at  once.  Of  course  this  cannot 
succeed  as  well  where  the  ground  is  rough  and  uneven, 
for  the  worms  always  take  shelter  in  the  hollows.  The 
best  time  to  roll  is  while  the  worms  are  feeding  and  up 
among  tlie  leaves,  for  then  they  are  sure  to  be  crushed; 
at  other  times  they  are  sheltered,  and  a  great  number  will 

escape As  soon  as   the  crop  is  removed  firom  an 

infested  field,  turn  in  all  the  hogs  you  can,  and  also  cliick- 
ens  and  turkeys ;  ducks  will  do  a  great  deal  of  good  hj 
searching  for  and  eating  the  caterpillars.  All  these  animals 
will  eat  the  fallen  grain,  and  thus  save  it  in  making  flesh 
and  fowl.  Sheep  turned  into  the  field  will  kill  many  of 
the  worms  by  trampling  upon  them ;  especially  will  this 
be  the  case  if  the  flock  is  large.  If  crows  and  blackbirds 
are  visiting  the  fields,  do  not  let  them  be  disturbed ;  there 
never  was  a  crow  or  blackbird,  tliat  would  not  prefer  a  fit 
caterpillar  to  a  giuin  of  com,  oats,  or  wheat." 

Fig.  277  Rg.  278. 


Figures  277  and  278  represent  two  species  of  ichneumon 
which  destroy  great  numbers  of  the  army-worm.  Several 
species  of  two-winged  flies  belonging  to  the  TacMnadoB  are 
also  destructive  to  them.  (See  page  G12 ;  also,  Plate  VIII. 
Fig.  1.) 
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Apples  of  Sodom,  647. 

Apricot  bud-moth  J  482. 
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A.  Isabella,  866.     A.  luctifera,  860. 

A.  phalerata,  A.  Phvllira,  847.      A. 

punctatissima,  868.    A.  rubricoea,  866. 

A.  textor,  368.    A.  UrticsB,  860.    A. 

Virginica,  860.    A.  vii^,  846. 
Arctians  (Arctiadse),  848. 
Areoda  lanigera,  24. 
Argynnis,  284.    A.  Aphrodite,  286.     A. 

Bellona,  287.    A.  Idalia,  286.    A.  My- 

rina,  286. 
Army-worms,  467,  627. 
Arrhenodes,  68. 
Arthemis  butterfly,  288. 
Ash-tree  borers,  830. 
.\sUians  (AsUidie),  606. 


632 


INDEX. 


Asilu?,  605, 606.    A.  sestuans,  17.    A.  se- 

riceus,  606. 
A^tastn  torrefactn,  437. 
Aster  gall-flies,  620. 
Aftterias  butterfly,  266. 
Attaci,  840. 
Attacus  Atlas,  838,  890.      A.  Cecropia, 

386.  387,   380.      A.   Luna,  882  -  384. 

A.  Polvpheinus,  384,  886.    A.  Prome- 
theus, *390,  391. 

Attelabians  (Attelabidse),  66. 
Attelabus  analis,  66.   A.  blpustulatos,  66. 
Azalea  sphinx,  828. 

Babia  quadriguttata,  186. 

Bacteria  animatia,  146.    B.  phyllina,  B. 

rubispinosa,  146. 
Bacunculus  femoratus,  B.  Sayi,  146. 
Balaninus,  74. 
Baridius  trinotatus,  81. 
Bark-beetles,  86. 

Bark-lice^  194,  204,  248,  260,  262,  266. 
Barley  injured  by  insects,  661,  621. 
Basket  worms,  415. 
Bathyllus  skipper,  312. 
Batia  flavifrontella,  494. 
Bat-ticks,  625. 
Beach-grass,  use  of,  57. 
Beans  attacked  by  insects,  188,  229. 
Bear-caterpillars,  348,  349. 
Bee-flies,  603. 
Bee-moths,  489. 
Bees,  612,  614. 

Beeswax  devoured  by  worms,  491. 
Beetles,  10,  23,  28,  29. 
Bellona  butterfly,  287. 
Bird-flies,  624. 
Bittacomorpha,  600. 
Bittacus,  600. 

Blackberry-bush  borer,  114. 
Black  fly,  601. 
Black  weevil,  88. 
Blutta  orientalis,  146. 
Blennocampa,  628. 
Blight  beetle,  90. 
Blight  of  pear-trees,  88. 
Blistering  beetles,  136. 
Boisduval's  butterfly,  806. 
Bomboptera,  686. 
Bombyces,  340. 

Bombylians  (Bombyliadae),  603. 
Bombylius  sequalis,  B.  major,  B.  albi- 

pectus,  B  fratellns,  B.  vicinus,  604. 
Bombyx,  340.    B.  cossus,  412.    B.  grata, 

427.*    B.  mori,  380. 
Bordered  skipper,  308. 
Borers,  46,  92,  331,  410. 
Bostrichians  (Bostrichidae),  91. 
Bot-bees,  Bot-flies,  622. 
Bots,  624. 

Brenthians  (Brenthidae),  67. 
Brenthus  mnxiilosus,    B.  septemtrionis, 

B.  sentemtrionalis,  68. 
Brizo  skipper,  309. 
Bruchians  (Brucbidse),  62. 


Bnichus  pisi,  61,  62. 
Bud-moths,  480,  482. 
Bug,  chinch,  198;   plant,  200;  squash, 

194. 
Bugs,  193,  194. 
Bulla,  186. 

Buprestians  (Buprestidse),  46, 116. 
Buprestis  characteristica,  B.  dentipes,  49. 

B.  divaricata,  48.  B.  Drummondi,  B. 
femorata,  B.  fulvoguttata,  60.  B.  la- 
rida,  B.  obscura,  49.    B.  Virginica,  48. 

Butalis,  499,  607.     B.  cerealella,  606, 509. 

Butterflies,  262,  263  ;  four-footed,  279, 
282. 

Button-wood  trees  attacked  by  caterpil- 
lars, 363,  404 ;  by  wood-wasps,  587. 

Cabbage  butterfly,  270.  C.  caterpillar, 
270,  461.     C.  cutworm,  443,  446,  449. 

C.  plant-louse,  238. 

Calandra,  69,  82.     G.  granaria,  83.    C. 

Oryzoe,  ib. 
Callidium,  99.    C.  antennatum,  C.  baja- 

lus,  C.  violacenm,  100. 
Callimorpha  Carolina,  344.    C.  Lecontei, 

346.     C.  militaris.  344. 
Calliphora  yomitoria,  614. 
Caloptenus,  174. 
Calosoma  scrutator,  470. 
Camel-crickets,  146. 
CanephorsB,  414. 
Canker-worm,  461,  470. 
Cantharidcs  (Cantharididse),  136. 
Cantharis  atrata,  189.     C  cinerea,  138. 

C.  marginata,  137.  C.  yittata,  186, 139. 
Capricorn  beetles,  92,  94,  96,  116. 
Capsns  oblineatus.  200. 
Caradrina  cubicularis,  468. 
Carolina  sphinx,  322. 
Carpenter  moths,  412. 
Carpet-moth,  493. 
Carpocapsa  romonella,  484. 
Carrot-caterpillars,  263. 
Cassida  aurichalcea,  122. 
Cassidadse,  121. 
Catalogue,  reference  to,  32. 
Caterpillars  are  the  young  of  butterfliei 

and  moths,  257.    C.  described,  258.   C. 

false,  616.     C.  food  of,  268.     C.  habits 

of,  269.     C.  injurious  to  gardens,  849. 

C.  numbers  ofj  267.    C.  spiny.  284.   C. 

transformations  of,  6,  260.  '  C.  wheat, 

452,  466. 
Cecidomyia,  654,  668,  670,  688.     C.  cul- 

micola,  582      C.  destructor,  666,668, 

583.    C.  Kobiniie,  567.    C.  Salicis,  566, 

567.     C.  Tritici,  453,  666,  687,  692. 
Cecidomyiadae,  665. 
Cedar  (red),  insects  attacking,  87. 
Celtis  sphinx,  828. 
Cephalemyia  oyis,  624. 
Cephus,  516.     C  rygrasBus,  517. 
Cerambycidffi,  92,  94,  96. 
Cerambyx,  94.     C.  cinctus,  97.     C.  pal- 

liatus,'  115.    C.  yiolaceos,  100. 
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Ceraphron  destructor,  586. 

Cerasphorus,  97. 

Ceratocampa  rcgalis,  899. 

Ccratocampians  (Ceratocampadffi),  898. 

Ceratomia  quadricomis,  828. 

CercopididsB,  224. 

Cercopis  ignipecta,  C.  obtusa,  C.  paral- 
lela,  C.  quadrangularis,  226. 

Ceresa,  221. 

Cernes  skipper,  816. 

Gerura,  C.  borealis,  0.  farcala,  428. 

Cetonia  barbata,  40.  G.  eremicola,  48. 
C.  Inda,  40. 

Cetonians  (Cetoniadse),  89. 

Chalcidians  (Chalcidids),  660,  666. 

Chafers,  26. 

Chalcophora,  48. 

Charseas  graminis,  442. 

Cheese-maegots,  621. 

Cheimatobia  brumata,  461. 

Chelonia,  846. 

Cherry-tree  slug,  629.  0.  sphinx,  828. 
C.  (wild),  its  borer,  48.  C.  caterpil- 
lars, 870,  421,  426. 

Chinch-bug,  198. 

Chionea  aspera,  C.  valga,  601. 

Chlnmvs  gibbosa,  186. 

Chloealtis,  184. 

Chlorops  glabra,  C.  pumilionis,  621. 

Choerocampa,  826.  C.  Choerilus,  828. 
C.  Painpinatrix,  827.  C.  versicolor, 
828. 

Chrysalids,  6. 

Chrysobothris,  49,  60,  61. 

Chrysomela,  128.  C.  cseruleipennis, 
Cl  Polygon!,  138.  C.  scalaris,  C.  tri- 
maculata,  182.     C.  vitivora,  180. 

Chrysomelians  ( ChrysomeladsB ),  128, 181. 

Chrysopa  euryptera,  C.  perla,  247. 

Chiysops  ferrugatus,  C.  niger,  C.  vitta- 
tus,  608. 

Cicada,  141,  204.  C.  auletes,  219.  C 
canicularis,  217.  C.  hieroglyphica, 
219.  C.  pruinosa,  218.  C.  Rosffi, 
229.  C.  septendecim,  206,  211.  C. 
seventeen-year,  204,  206.  C.  tibicen, 
219.     Cicadians  (Cicadadae),  208,  204. 

Cimbex  Americana,  C.  Laportei,  C.  Ul- 
mi,  618.  619. 

Cinara,  288. 

Clastoptera  proteus,  226. 

Clear-winged  sphinx,  828,  829. 

Clematis  attacked  by  insects,  187. 

Climbing  crickets,  164. 

Clisiocampa  Americana,  878.  C.  cas- 
trensis,  872,  878,  876.  C.  Meustria, 
871,  878,  876.     C.  silvatica,  876. 

Clostera  Americana,  481,  488.  C.  anas- 
tomosis, C  inclusa,  488. 

Clothes-moths,  494,  495. 

Clover-worms,  466. 

Clymene  moth,  344. 

Clypeus,  24. 

Clythra  domiuicana,  C.  quadriguttata, 
186. 
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Clytus  flexuosns,  108.    C.  Hayii,  102. 

C.  pictus,  108,  411.    C.  speciosos,  101. 
Coccidffi.  204,  248. 
Coccinella,  C.  novemnotata,  246. 
Coccus,  248.     C.   Adonidum,  250.     C. 

arborum  linearis,  262.    C.  Cacti,  260. 

C.  conchiformis,  252.   C.  cryptogamus, 

264.    C.  Hesperidum,  260. 
Cochenille,  249,  260. 
Cock -chafer,  27. 
Cockroaches,  148, 146. 
Codling-moth,  484. 
Coenia  butterfly,  298. 
Coenomyia  pallida,  607. 
Coleoptera,  10,  28. 
Colias  Fhilodice,  272. 
Colona  moth,  844. 
Columbine  roots  destroyed  by  caterpil- 

larft,  440. 
Comma  butterfly,  800. 
Couocephalus  aissimilis,  164.      C.  en- 

siger,  163.    C.  uncinatus,  166. 
Conopians  (ConopidsB),  611. 
Conops  nigricomts,  C.  sagittaria,  611. 
Conotrachelus  Nenuphar,  75,  484.    C. 

variefratus,  76. 
Coreus  lineolaris,  200,  201.    C.  linearis, 

200.     C.  moestus,  194.     C.  ordinatus, 

196.    C.  rugator,  C  tristis,  194. 
Com  attacked  by  spindle-worms,  488, 

489.      C.    destroyeKl   bv  caterpillars, 

847, 849.    C.  destroyed  l)y  cut-worms, 

441,  448.    C.  moths,  606.    C.  weevil, 

88,  84.     C.  worms,  497,  606. 
Coscinoptera,  186. 
Cossus    ligniperda,  412.      C.   BobinisB, 

412,  418. 
Cotalpa,  24. 
Cotton- worms,  467. 
CrambidflD,  488,  489. 
Cranberry-worms,  487. 
Crantor  hawk-moth,  826. 
Creeper  attacked  by  insects,  228,  836, 

887. 
Crickets,  148, 164. 
Criocerians  (Criocerididse),  118. 
Crioceris  asparagi,  118.    C.  bipustulata, 

C.  striolata,  129.     C.  trilineata,  118. 

C.  vittata,  124. 
Cryptocephalians      (CryptocephalidsB), 

184.    Cryptocephalus  luridus,  136. 
Cuckoo-spit,  220,  226. 
Cucuio,  66. 
Cucumber-beetle,  124, 127.    Cucumbers, 

insects  attacking.  124, 126,  127. 
Curculio,  69,  76.    C.  granarius,  88.    C 

hilaris,    70.     C.    Nenuphar,   76.     G. 

Oryzse,  88.     C.  pales,  70. 
Curc'ulionidse,  69. 
Currant-bush  borers,  884,  836. 
Cut-worms,  441. 
Cynipidse,  644. 
Cynips,  644.    C.  bicolor,  649.     C.  con- 

fluens,  646.     C.  dichlocerus.  649.     G. 

galls  tinctorisB,  646.    G.  nubiUpemiis, 


C.   oneralDii,   C.   semiuntnr,   G18.     C. 
■eminlceus,  IV49. 
Oynthln  AtnlBnln.  1S4.     C.  Canlai,  !ttrl. 
0.  UuiiUnt,  382,  aes.     C.   LavinJB, 


Dicnnoni,  138. 

DictTOtoptent,  20. 

Diplolepli,  Gt4,  B4e,  1148. 

Dipteni,  le,  £61. 

DLiippe  buHerfly,  181. 

Din  la  uirnitionuia.  483. 

Dng'«4mne  beetlB,  1B4. 

Dotnlnnlii  moth,  344. 

Dorma  nwtb,  844. 

Dor-buK.  80,  Bl. 

Dora,  3a,  28. 

Drop-wiinns,  4 IB. 

Dryocuntni  bioolor,  408,  D,  Imperinlii, 
102,  408.  D.  pcUuCida,  407.  U.  nibi- 
cnndn,  408.  D.  tenaloria,  400.  D. 
ttiginu,  407. 

Dong-fllu,  Sie. 

EarxriKii,  148, 144. 

Etaphldion,  88. 

Klater  appreaaifroOB,  E.  hTcvicomiK,  &8. 
E.  olnareiu,  E.  ooromuuis,  bb.  K. 
inailEUB,  SB.  E.  noolilacus,  bS.  E, 
obenis,  CO.    E.  ocnlnnu,  84. 

Elnleridv,  Gl. 

Elder,  it>  borer,  US. 

£lni  wterpitlnni,  397,  309,  803,  36T.  E. 
other  intecU  atMfking,  112,  114, 138, 
4aG.  E.rilBecaterpillimonit,&lS.  E. 
iphinx-onterplllara,  338, 334.  E.  b«reil 
hy  WDOd-wupa,  G8T-  E.  injured  by 
cauker-wonna,  iC6,  473. 

Empoit,  329. 

Znarrtua,  132. 

Entflla,  330. 

Erebtu  SbrlK,  338. 

Eriotoma,  342,  346. 

EriBtalii  sbicems,  E.  arnenB,  609. 

Ennine  moths,  843,  330,  354. 

EiylhroneanL,  239. 

Eachnles  Egle,  3GS,  860. 

EDcheDopii,  231. 

Eudamas,  810.  E.  BatbyUoe,  311.  £. 
Tilynu,  810,  311. 

Endryns  graro,  437.     K.  Uiiio,  418. 

Sumeno,  Bll.     E.  frtiterua,  470,  471. 

Enmolpiu  anmtus,  134. 

Euploxoptsn,  20. 

Eupiepio,  348. 


EnTj-Dmis,  *0. 

EarvtODUU  651,  GAS,  iSi.     G.  fiilTipa 

GSl.      E.  Hordel,  553,  551.   "■■       ■ 

Secalis.  E.  Tritici,  G«l, 
EarybiB  botterSv,  30«. 
Eyes  or  iiuects,  V,  3GS. 


Fenther-Kiaged  motht,  GIO. 
■fly,  630. 


Fir-tr 


Fire-beetle,  5 

FlBU-beetlei,  126. 

Flea  tribe,  IS,  825. 

Fiesh-flv,  813. 

Kliei.  g'S3.  F.  flower.  S15.  7.  eolik 
eyed,  e03.  F.  bow  excludnf  bii_ 
houses,  816.     F.  pnixBilic,  312. 

Plovrei-beeUes,  34,  39. 

Flower-fliBB,  015. 

Fly,  dang,  818.  F,  flcsb,  818.  F.  eold- 
ea-etiA  kce-winced,  34T.  F.  buD- 
raar^eaded,  831.  F.  HsBBiaa.  A«6, 
GSa.  F.  faoOBe,  F.  meat,  814.  ?. 
mdiab,  F.  opion,  G17.  P.  stabte,*!!, 
...      ^   ..  .     _.   _    —     ".  wiiil, 


B,  687. 


Fly-weevil  that  destroys  irheat,  603. 
Foreal-flie*,  608. 
Forficnlu,  141. 
ForAcobuliB,  19. 
Frit-fiy.  821. 
Fn>t!-bopnui,  320,  331. 
Fmlt,  wee»ib  In,  76.  77.  4M.    F.  B 
130,     F.  inolh,  481.    1 


F.  oiHi^ta,  831 
trees  injnron  by 


Ond-flles, 
GalBnica     . 

G.  Tittala,  ___ 
GuleniclanB  (Galenit 
OaUeria  cereans,  489. 
Gall-Oiee,   feur-wir- 

Iwo-wiiiged,  330. 
Gafl^nals.  588. 
GalU,  648,  643,  687, 
GaBterophiJas  eqnl. 


Gcmneten  [Ocometne), : 
Geumetra  catenaria,  469, 
GlnucapliliuiB  (QUncopic 


G.  winkle 
G|ULI«,  682,   683,  534 

legnd,  300,    G.  gull. 
Gaophrin  nihricollis,  G. 
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Goat-mothSf  418. 

Goldsmith-beetle,  24,  26. 

Golden-rod,  innects  on,  108, 189. 

Goliah-beetle,  40. 

Goniloba,  810. 

Gonocerus,  196. 

Gortyna  flavago,  G.   leacostigma,  440. 

G.  ZeaB,  439. 
Grain-moth,  498,  496. 
Grain-weevil,  88. 
Grain-worms,  468. 
Grape-vine  caterpillars,  826,  826,  426. 

G.  leaf-hopper,  227.    G.  Procris,  886. 

G.  sphinx,  826,  826.     G.  injured  by 

bark-lice,  266.    G.  by  false  caterpil- 
lars, 628.    G.  by  other  insects,  26,  29, 

84,  86,  129. 
Grapta,  298. 
Graspers,  148, 146. 
Grasshopper,  its  growth  and  changes,  6. 

G.    See  Locust 
Grasshoppers,  148, 166.    G.  are  locusts, 

141. 
Gray-worm,  468. 
Grease-moth,  476. 
Ground-beetles,  24,  470. 
Grouse-locust,  186. 
Grubs,  9,  28. 
Gryllidse,  148, 166. 
Gryllotalpa  brevipennis,  G.  borealis,  149. 

G.  didactyla,  149. 160. 
Gryllus.  148.     G.  chrysomelas,  182.    G. 

equal  IS,  178.    G.  erythropus,  176.     G. 

maculatus,  166.    G.  migratorius^  168. 

176.    G.  sulphureus,  177.    G.  Virgin- 

ianus,  182. 
Gymnodus  scaber,  41. 

Hackberry  sphinx,  828. 

Hag-moth,  421,  422. 

Hair-moth,  498. 

Halesidota,  862. 

Haltica  bipustulata,  €1.  chalybea,  129. 

H.  Cucumeris,  H.  fuscula,  H.  pubes- 

cens,  127.     H.  striolata,  129. 
Halticadae.  126. 
Hare  bot-dy,  624. 
Harlequin  caterpillars,  869. 
Harnessed  moth,  847. 
Harpy-fly,  614. 
Harvest-iiies,  141,  194,  208,    204.      H. 

dog-day,  217.     H.  frosted,  218.     H. 

leaping,  219. 
Hawk-moths,  262,  818. 
Hazelnut  weevil,  74. 
Hedge-hog  caterpillar,  866.* 
Hegemon  Goliatus,  40. 
Hemiptera,  11,    192.     H.   heteroptera, 

198.  194.    H.  homoptera,  194,  208. 
Hemiptycha,  221. 
Hepialidae,  408. 
Hejpiolus  argenteomaculatus,  410.     H. 

Humuli,  409. 
Hera  moth,  844. 
Herminians  (Hermlniads),  476. 


Hesperians  (Hesperlads),  807.  H.  Aha- 
ton.  817.  H.  Cemes,  816.  H.  Hobo- 
mok,  818,  814.  H.  Leonardua,  814. 
H.  Metacomet,  817.  H.  Peckios,  H. 
Sassacus,  816.    H.  Wamsutta,  818. 

Heteropterus  marginatus,  808. 

Heterocern,  262. 

Hickory  borers,  46,  49,  97.  H.  caterpil- 
lars, 861, 862, 899.   H.  pUint-lonse,  288. 

Hipparchians,  808.  H.  Alope,  H.  Bois- 
duvaUii,  806.  H.  Eurytris,  H.  Me- 
phele,  806.    H.  semidea,  804. 

Hippobosca  equina,  624. 

Hippoboscidas,  20. 

HispadsB,  Hispa  marginata,  H.  quadrata, 
H.  rosea,  120.    H.  suturalit,  121. 

Hobomok  skipper,  818,  814. 

Hog-caterpilUir,  826,  827,  828. 

Homalomyia  scalaris,  616. 

Homaloptera,  20. 

Homoptera,  20, 194,  208. 

Honey-dewj287. 

Hop-vine  caterpillan,  276,  299,  801,  476. 
n.  Hepioms,  409. 

Horn-bugs,  18. 

Hom-taifedArood-wasps,  14,  688. 

HorBe-bq|^628. 

Horsfr-enestnut  caterpillars,  867. 

Horse-flies,  602. 

House-fly,  614.    H.  crickets,  160. 

Humming-bird  moths,  819,  829. 

Hybemians  (Hvbemiade),  460.  H.  de- 
foliaria,  H.  Miliaria,  478. 

Hydrocampa,  476. 

Hylecoetus  Americanus,  69. 

Hylobius,  H.  picivorus,  71. 

Hylurgrus  dentatus,  87.  H.  terebrans, 
86. 

Hymenoptera,  14,  612.  -  _^ 

Hypena  Humuli,  H.  rostr^is^ 

Hyphantria,  868. 

Hypogymna  dispar,  866. 

lassus  Ross,  229. 
Ichneumones  minuti,  660. 
Ichneumon-flies,  78,  872,  682,  688,  660, 

686,  680. 
Idalia  butterfly,  286. 
Insects,  structure  of,  8.     I.  produced 

from  eggs,  4.    L  transformations,  6. 

JacobsesB  moth,  844. 
Joint-worm,  661,  664. 
Jumpers,  144, 148. 
Juvenal's  skipper,  809. 

Kalmia  sphinx,  828. 
Katy-did,  168. 
Kermes,  249. 
Knot-grass  beetle,  188. 

Lachnostema,  80. 
Lachnus,  288. 
Lackey  caterpillars,  871. 
Lady-birds,  246,  247. 
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SO,  as,  40,  i>i),  SB,  ss,  ee,  sB,  lOO,  lis, 

~36,  ISO,  188. 
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0  imoeb,  llo,  138, 


Leonard'*  ifcipper,  814. 
Lepidoptera,  11,  SST,  SQl. 
Leptgn,  94.    L.  piclu.    L.  Robinin,  103 
Leplnriuit  (LcptunulK),  B4,  114. 
Laucaolii  oxtrencB,  L.  iiupunFla,  L.  nni' 

pdDGla.  B3T. 
LiUa  (phiDi,  82  B. 
Umuiodea,  41t>.   L.  olppiu,  L.  Delphlnii 

420.  L.]>lrh«:inm.411.  L.wiphit.430 
Lime  or  linden  —  ' ^    "" 

SSS,  488,  4T8. 
Llmenltie,  189. 

Linnms,  anecdote  respecting,  6T. 
Llpariuu  (Liparidn),  S6&. 
Liparis,  886. 

LUhcHiaiDin .___ 

Litbasiui9{Llt1ioalad)    , 
Loeuat.  IBT.    L.  groate, 

da,  304. 

Locaeta,  141, 144,  ISS,  167,  ITG. 
Locust-treB  bntlerdy,  811.      L.  boring 

onterpillan,   410.     L.   otiior  tnsecta 

upon  it,  63, 108, 188,  321.     L.  (hone;} 

attacked  by  loseott,  188. 
Loousla,  186, 188  ITS,  17S.     L.  aboKiva. 

184.     L.  lEqualii,  ITS.     L.  igUu,  IBS. 

L.  Carolinu,  1TB.    L.  chrywmelai,  181. 
ntpenra,  184.     L    cornllina,  ITd. 


.    _.l.    L.  curricRnda, 

isa,  IBl."  L.  eneeralH,  180.  L.  lasol- 
ata.  168.  L.  leiiettniUs,  ISO.  L.  in- 
Aucatn,  181.  L.  laliponnii,  1TB.  L. 
InDrirolia,  1G9.  L.  lenciMlamR,  L. 
marilima,  ITS.  L.  marmamta,  170. 
L.  miertttoria.  IBS,  ITS.  L.  nebulow, 
181.  L.  obLon^rolia.  189.  L.  penpi- 
cillntB,  168.  L.  ntdlaln,  ISS.  L. 
ealphnreo,  ITT.  L.  riridl-faiclata, 
ISO. 

Lo<:ii«tadEe,  148,  IBG. 

Loopera,  4G8. 

Lopnociunpa  Coryn,  363.  L.  macalata, 
368.     L.  teaselndB,  348,  3S4. 

'     '  Abbolii,  L.  Ablutls,  L.  Amer- 


Lophyrm 

fciUIQS, 


la  oporsnn,  4 SO. 
Lacimiuii  (LucsntdnM, 

Jiu,  L-  Dama,  44. 
LnoiUa  Csur,  614. 
Lndina,  88. 
".TCKna  Ampricana.  STS. 

1T4.    L.  Fhlnis,  178. 
..ycenuin'  (LycBnndic),  3T8. 
Lyda,  618. 

LygKtu  Ipncoptanu,  IDS, 
LymeiyHd*),  68. 
LvroexvloD  navate,  ST.    L.  nrlcc 
LyttB,iS8.     L.Mrat*,139.    L.  f ^ 

188.    L.  Kabiicil,  188.    L.  marglnala, 

ISB.     L.  vittata,  ISB. 


Mocrodnctyln 

Maggot,  its  tr 

Miwgots,  «13. 

cL«»,  631. 


GT4,  BTS,  S31,  GSl.  604  -&»a. 
HaiDettra  picia,  481.  4S3. 
Huitet,  148, 148. 
Maple  CBlerplUan,  43S. 
Maple  (ingar),  iU  borer,  101. 
Uanihra,  Mlt,  inwcit  itkjuriiiK,  I6B,  ITK 

361. 
Msr-beetlee,  W,  80,  441. 
May-flie^  13.  470. 
Hevlows   Ininrcd   by  injects,  38,   I 

GO. 
Meal-raoth,  4TG. 
Mealy  bug,  360. 
Melanophila,  GO. 
Melaiioiiu.  66. 
MolltBB,  SBT.    U.  PhxeUn,  M.  1 

3S6.     M.  Pbuna.  28e. 
MoUophagoa  oris.  835. 
Meloe  anguitioollif^  ISO,  140. 
Metohmtha,  38,33,     "    "   '-' 

M.  variokxa,  83, 
Mdolontbiuia  (UeloloDtbada),  se. 
>fnniliracid«,  330. 
MwDbnu::  ■    ■ 


idh,  930,  a38!M.  bimaculMa,  A 
K.  binotBta,  it.,  334.  U.  bnbdt 
231.    M.  cunelni,  330,    U.  CiH{.S] 

U.  coaciva,230.    M.dicenw,Mt. 

emai^DBta,  330.     H.  bitipn,  321. 

tinaata,310.    "' '—  -•■      "- 

Tittata,  i5.,  23^     nj.  vau,  aiu, 
Melaoomet  alitpper,  81T. 
MetamorphoiHW,  4- 
Midu  tllatiu,  H.  eInvnInE,  806. 
Midgei,  G66.  009. 
Milesia  exoentrica,  eos.    M.  rerji 

810. 
Hllk-vteed  beeUe,  133. 
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Mole-cricket,  149, 160, 

Monohammus,  106. 

Morris,  Rev.  J.  G.,  notes  by,  267,  268, 
261,  262,  266,  270,  276,  296,  298,  800, 
810,  820,  826,  327,  828,  881,  842,  860, 
868,  869,  362,  877,  483,  486,  466. 

Mosquito,  its  transfonuations,  6. 

MosK|uitos,  668. 

M<)th,  origin  of  the  word,  488. 

Moths,  262,  888.  M.  in  houses,  how 
destroyed,  496.  M.  worms,  488,  489, 
496. 

Mountain-butterfly,  804. 

Muck-worm,  81. 

Musca  Csesar,  M.  domestica,  M.  Har- 
py ia,  M.  vomitoria,  614. 

Muscans  (Muscadse),  612. 

Mustard-butterfly,  M.  caterpillar,  270. 

Mutilia  coccinea,  16. 

Mycetophilse,  664. 

My  das  tilata,  606. 

Myrina  butterfly,  286. 

Myopa  nigripennis,  610,  611.  Myrtle 
bark-louse,  260. 

Nemeophila  plantaginis,  846. 

Neniobius,  168. 

Nepa,  626.    N.  apicnlata,  12. 

Nettle-butterfly,  294,  808. 

Neuroptera,  12,  20. 

Neuter  insects,  618. 

Noctua  clandestina,  448.  N.  devastator, 
446.    N.  xvlina,  467. 

NoctusB,  840,' 434. 

Nonagrians  (NonagriadsB),  487. 

Norton,  Mr.  Edwani,  notes  by,  640,  661. 

Notodonta  concinna,  426,  426.  N.  uni- 
cornis, 424. 

Notodontians  (NotodontadsB),  418. 

Nut-galls,  646.     Nut-weevils,  74. 

Nycteribia,  626. 

Nvmphalis  Arthemis,  288.  N.  disippos, 
281.    N.  Ephestion,  288. 

Oak-apples,  646. 

Oak-caterpillars,  288,  876,  884,  897,  406, 

412. 
Oak  gall-flies,  646,  648. 
Oak-pnmer,  98. 
Oaks,  other  insects  attacking,  49, 68, 211, 

223. 
Oberea,  114. 
Ocelli,  7. 

CEcanthus  niveus,  164. 
CEceticus,  414. 
(Ecophora  granella,  499. 
(Edipo<la,  176-181.     (E.  discoidea,  176. 

(E.  fenestralis,  177,  180. 
(Estrians  ((Estndae),  622. 
(Estrus  bovis,  (E.  buccatus,  624. 
Oiketicus,  414,  416. 
Oil-beetles,  140. 
Omnloplia  sericea,  84.      0.  vespeiiina, 

38. 
Onion-fly,  617. 


Onions  destroyed  by  maggots,  617. 

Opsomala,  172. 

Orchelimum  gracUe,  168.    0.  Tulgare, 

162. 
Orgyia  antiqoa,  868.    0.  leacostigma, 

867. 
Omithomyia,  624. 
Ortalidians  (Ortalidids),  620. 
Orthoptera,  11,  141.     0.  ambulatoria, 

144, 146.     0.  cursoria,  148,  144.     0. 

raptoria,  148, 146.     0.  saltatoria,  144, 

148. 
Orthosoma,  96. 
Oryssus,  641.    0.  affinis,  648.     0.  h»- 

morrhoidalis,   0.   maurus,    642.      0. 

Sayii,  648.    0.  terminalis,  642. 
Oscinians  (Oscinide),  621,622. 
Oscinis  frit,  0.  lineata,  621. 
Osmoderma  eremlcola,  48.    0.  scaber, 

41. 
Osten  Sacken,  Baron  R.,  notes  by,  601, 

608,  604,  606,  609,  610. 
Ourapteryx  Sambucaria,  469. 
Owl-motn,  great,  838. 
Owlet-moths,  484. 
Ox  bot-fly,  624. 
Oxya,  174. 

Pack-moth,  498. 

Palpi,  8. 

Pamphila,  812. 

Panueleteius.  70. 

Papiliones,  262. 

Papilio  Ai<^  P>  Asterias,  P.  polyxe- 
nes,  266.  P.  TroUus,  266.  P.  Tumus, 
268. 

Parsley-caterpillars,  268. 

Parthenice  moth,  846. 

Pea-weevil,  61,  62. 

Peach-tree  borers,  48, 881.  P.  plant-lice, 
284,  240.     P.  Thrips,  284. 

Pear-tree  borer,  886.  P.  slug,  628.  P. 
t>ored  by  wood-wasM,  686.  P.  ii^ured 
by  bark  lice,  264.  r.,  other  insects  at- 
tacking, 26,  88,  214,  281,  288. 

Pears,  worms  in,  487. 

Peas,  insects  attacking,  61. 

Peck's  skipper,  816. 

PecUnated  antennse,  886,  888. 

Pelidnota  punctata,  26. 

Penthina  comitana,  P.  luscana,  P.  ocu- 
lana,  482. 

Perophora  Melsheimerii,  416,  416. 

Petrophila,  476. 

Phalsena  Aceris,  486.  P.  anastomosis, 
484.    P.  brumata,  P.  vemata,  461. 

Phalssns,  262,  888. 

Phalangopsis  lapidicola,  P.  maculata, 
166. 

Phaneroptera  angnstifolia,  P.  curvican- 
da,  P.  myrtifolia,  P.  septentrionalis, 
161. 

Phasma,  146. 

Philampelus  Achemon,  P.  satellitia, 
826. 
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Philyra  moth,  847. 

Phloiotribus,  88. 

PhrvsaneadflB,  20.  476. 

Phyllium  polchrifolium,  P.  slccifolium, 

146. 
PhyllophAga,  80.    P.  fraterna,  P.  G«or- 

fficaDa,  P.  hirticala,  82.    P.  pilosicol- 

118,  88.     P.  quercina,  80. 
Phylloptera,  161.    P.  oblongifolia,  168, 

169. 
Phytocoris  linearis,   P.  lineolaris,  200, 

201. 
Piercer,  8,  612. 
Piercers.  618. 
Pieris,  P.  casta,  270. 
Pigeon  Tremex,  687. 
Pimpla  atrata,  P.  lunator,  688,  689. 
Pine  saw-flies,  620,  621. 
Pine-tree  sphinx,  828.    P.  attacked  by 

moths,  488;  by  wood-wasp9,  684;  by 

other  insects,  48,  61,  70-72,  86-88, 

99.  100, 116. 
Piopnila  casei,  621. 
Pissodes,  72. 
Plant-bug,  200,  201.    P.  lice,  194,  208, 

280,  286.    P.  cabbage,  288.    P.  downv, 

242.    P.  hickory,  288.    P.  leaping,  230. 

P.  peach-tree,  i84,  240.     P.  n»ie,  288. 

P.  willow,  P.  on  rooto,  289.    P.  how 

to  destroy,  244, 246.    P.  their  enemies, 

246,  247. 
Platygaster,  471,  687. 
Platyomides,  479. 
Platyphyllum  concayum,  P.  perspicUla- 

tnm,  i68. 
Plam-tree  caterpillars,  424, 426.    P.  shig, 

629.     P.  warts,  478,  479.    P.  weeyU, 

76,  484. 
PoBcilochroma  comitana,  482. 
Polistes  fuscatau  18. 
Polyommatus  Comyntas,  P.  Looia,  276. 

P.  Pseudargiolus,  274. 
Pdyphylla,  88. 
Pontia  oteracea,  270. 
Poplar-tree  caterpilhirs,  282,  297,  422, 

431.    P.  other  insects  atUcking,  96, 

106. 
Porthesia  auriflua,  P.  ehrysorrhea,  866. 
Potato-fly,  186,  139.     P.  rot,  81, 118, 128, 

187,  200,  246,  440,  618.     P.  yines,  in- 
sects attacking,  81,  118, 128,  186, 188, 

199,  320, 440    P.  worm,  820.   P.  sweet, : 

insects  on,  122. 
Potter-wasp  470. 
Prionians  (Prionidas),  96. 
Prionus  brevicomis.  96.     P.  cylindri- 

cus,  96.     P.  laticollis,  96.    P.  unicolor, 

96. 
Procris  Americana,  P.  ampelophaga,  P. 

yitts,  336. 
Prugne  butterfly,  801. 
pNilura  monncHa,  866. 
Psyche,  414. 

PsVchians  (Psvchadse),  414. 
Psylla,  281.    P.  Pyri,  238. 


Pterology,  261. 

Pteromalus,  609,  666,  686.    P.  VanaMA, 

800. 
PteroplioridsB,  610. 
Pterophorus,  610. 
Ptychoptera  clayipes,  600. 
Pudica  moth,  346. 
Pulex,  626. 
Pulicidas,  19. 
Pupa,  6. 
Puparium,  676. 
Purslane  sphinx,  828. 
Pygaera  mmistra,  480. 
Pyralides,  840,  474. 

Pyralis  farinalis,  476.    P.  Pomana,  484. 
Pyrgota  undata,  610. 
Pyropa  furcata,  619. 
Pyrophoms,  66. 

Radish-fly,  617.  R.  ii\jured  by  maggots, 
616. 

Rhaphitelus,  686. 

Rhagium  lineatum,  116. 

RhipiphoridflD,  19. 

Rhipiptera,  18. 

Rhopalocera,  262. 

Rhuoart>-root  maggots,  606. 

Rhynchienus,  69.  R.  Argula,  76.  R. 
Cerast,  78.  R.  nasicus,  74.  K.  Nenu- 
phar. 76,  484.     R.  Strobi,  72. 

Rhyncnites  bicolor,  66. 

Rhynchophoridie,  60. 

Rhyparochromus  deyastator,  198, 199. 

Rice-weeyil,  88. 

Romalea.  172. 

Rose-bud  moths,  480,  488. 

Rose-bug,  86. 

Rose-bush  galls,  649.  R.  leaf-hopper, 
229.  R.  plant-louse.  288.  R.  slug,  625. 
R.  atUcked  by  beetles,  88,  86,  86,  66. 

Runners,  148, 144. 

Rustic  moths,  441. 

RutUians  (Rutiiadse),  26. 

Sack-bearer,  414. 

Salt-marsh  caterpillar,  861. 

Sand-flies,  602. 

Saperda,  106.    S.  biyittata,  107.    S.  cal- 

caratal  106.    S.  Candida,  S.  carchariai^ 

107.    S.  tridentota,  111.    S.  tripunc- 

Uta,  114.    S.  vestita,  109. 
Sarcophagans,  618. 
Sarcophaga  Georgioa,  618. 
Sargus,  608. 
Sa.«sacu8  skipper,  816. 
Sassafras-tree  caterpillars,  266,  S89. 
Satellitia  hawk-motn,  326. 
Satumia  Hera,  898.    S.  lo,  S96.    &  llaia, 

S.  ProAerpina,  896. 
Saturn  ians  ( Saturn  iadsB),  881. 
Satvrus  Canthus,  806. 
Saw-flies,  14,  616. 
Saw-homed  beetles,  46. 
Scarabetans  (ScarabsBidsB),  10,  It,  88. 
ScarabsBus  Indus,  40.    S.  rabcuis,  81. 
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Scarlet  in  grain,  248. 

Scatomyians  (ScatomyzadsB),  619. 

Scatopliaga  furcata,  S  postilena,  619. 

Scientific  names  usefal,  20,  21. 

Scolytidae.  66. 

Scolytus  destructor,  86.    S.  Pyri,  90.    S. 

terrebrans,  86. 
Scutel,  23. 
Scymnus,  247. 
Selandria  barda,  S.  pygmsBa,  S.  RouB, 

626.     S.  vitio,  622,  626.     S.  (Blenno- 

campa)  ^thiops,  628.    S.  B    Cerasi, 

629. 
Semicolon  butterfly,  298, 299. 
Serica,  88. 
Sericaria,  864. 

Sesia  diflinis,  828.    S.  Pelasgus,  «6.,  829. 
Sesise,  819. 

Sheep  bot-fly,  S.  ticks,  624. 
Sillc,  native,  880,  892. 
Silk-worm,  269,  880. 
Simaethis,  476. 
Simulium  molestum,  601.    S.  nocivum, 

602. 
Siphonaptera,  19. 
Sirex  columba,  686. 
Sitophilus,  83. 
Skippers,  263,  807. 
Slug-caterpillars,  419,  421.    Slug-worm, 

528. 
Slugs,  617,  624. 
Smerinthi,  319. 
Smerinthus,  827.    S.  excsBcata,  827, 828. 

S.  Juglandis,  S.  myops,  828. 
Snout-beetles,  60,  67. 
Snow-gnat,  601. 
Sodom,  apples  of,  647. 
Soldier-flies,  608. 
Soothsayers,  143, 146. 
Spanish-flies,  186. 
Span  worms,  468. 
Spectrum  bivittatum,  146.    S.  femora- 

tuui,  tfr.,  147. 
Sphecomyia  undata,  610.    S.  valida,  t6., 

611. 
Sphex,  610. 
Sphex-flies,  611. 
Sphinges,  262,  819,  828. 
Sphinx  Carolina,  822.    S.  cinerea,  828. 

S.  cnotus,  827.     S.   coniferanim,   S. 

drupiferarum,  S.  Gordius,  S.  HylsBus, 

S.   Kalmise,  828.     S.  Myron,  327.     S. 

ouinquemaculatus,  821.  822. 
Spnvracephala  broTicomis,  621. 
Spider-flies,  624. 
Spilonota  comitana,  482. 
Spilosomo,  856,  868,  369. 
Spindle-worm,  438,  489. 
Spinners,  840. 
Spring-Beetles,  51. 

SquaMi-bug,  194.    S.  vine  £geria,  831. 
Stug-beetlcs,  48. 
Star-wort  gall-fly,  620. 
Stenocorus,     S.    cinctus,    97.      S.    cy- 

aneus,  115.     S.  garganicuB,  97.     S. 


lineatns,  116.    S.  pntator,  S.  villosns, 

98 
Sting,  9,  612. 
Stingers,  612. 
Stinging  caterpillars,  898. 
Stomoxys  calcltrans,  614. 
Storthygocems,  686. 
Stratyomyads,  608. 
Stratyomys,  608. 
Strepsiptera,  18,  19. 
Stylops,  19. 
StylopidsB,  19. 
Syrphians  (SyrphidsB),  608. 
Syrphus,  248. 

Tabanus,  608.  T.  atratus,  T.  ciuctos, 
T.  lineola,  602. 

TachinadsB,  612. 

Tachina,  471.    T.  vivida,  612. 

Tapestry-moth,  498. 

Tarsi,  9. 

Tenebrio  molitor,  10. 11. 

Tent-making  caterpulars,  870. 

TenthredinidsB,  616. 

Tenthredo  Cerasi,  628. 

Tephritis  Asteris,  620. 

Tetrix,  172, 186.  T.  bilineata,  T.  dorsa- 
lis,  186.  T.  lateralis,  187.  T.  omata, 
186.  T.  parvipennis,  187.  T.  quadri- 
macnlata,  186.    T.  sordida,  187. 

Tettigonia,  226.  T.  Fabas,  229,  280.  T. 
Rosas,  229.    T.  Vitis,  227. 

Tettigonians  (TetUgoniad»),  226. 

Tettix,  226. 

Thanaos  Juvenalis,  809.    T.  Brizo,  810. 

Thecia  Aubumiaua,  277.  T.  Augusta, 
279.  T.  Damon,  277.  T.  FaTonius, 
T.  Falacer,  T.  Uumuli,  T.  Liparopa, 
T.  Melinus,  276.  T.  Mopsus,  T.  Ni- 
phon,  278.  T.  Simaethis,  T.  Smila- 
cis,  277.    T.  strigosa,  276. 

Thistle  butterfly,  291. 

Thola,  249. 

Thorn  hedges  ii\jured  by  caterpillars,  869. 

Thrips,  20,  284.    T.  cerealium,  286. 

Thysanoptera,  20. 

Tibia,  9. 

Tiger-moths.  848,  846. 

Timber-beetles,  68. 

TinesB,  840,  488. 

Tineans  (TineadsB),  488.  498. 

Tinea  crinella,  493.  T.  destructor,  T. 
flavifrontella,  494.  T.  granella,  498, 
496.  T.  Hordei,  499.  T.  mellonella, 
489.  T.  pellionella,  498.  T.  Pomo- 
nella,  484.  T.  tapetzella,  T.  vestiar 
nella,  498. 

Tityrus  skipper,  810,  811. 

Tomicus  exesus,  87.  T.  liminaris,  T. 
Pini,  88.    T.  Pvri,  91. 

Tortoise-beetles,  121. 

Tortrices,  840,  478. 

Tortrix  cereana,  489. 

Torymus,  667,  659. 

Trachypteris,  60. 
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Trmgoc«phalA,  181. 
Tnuna,  240. 

TnuiKformationft,  4.    T.  imperfect,  142. 
Tree-beetles,  25,  26.    T.  hoppers,  220. 
Tremex  Colomba,  687. 
Trichitu  scaber,  40. 
Trichoptenu  20. 

Trochiliam,  S81.    T.  denudatum,  830. 
Troiltu  butterfly,  266. 
Tmxmlifi.  172. 

Tomip  fly,  126.    T.  other  iiuects  attack- 
ing, 180,  270. 
Tamus  butterHv,  268. 
Tarpentine-mottis,  484. 
Tussock-moths,  862,  864. 

Uhler,  Mr.  P.  R.,  notes  by,  146, 149,  160, 
162,  166,  168,  161,  178,  174,  176,  177, 
178,  179,  180,  181,  187,  200,  219,  220, 
221,  289,  240,  247. 

Unicom  moth,  424. 

Uroceridse,  688. 

Urocerus  abdominalis,  640.  U.  albicor- 
nis,  688.  U.  gigas,  636.  U.  Juveocus, 
684,  640.    U.  nitidus,  640. 

Vanessa,  296.  V.  Antiopa,  296,  297. 
V.  C.  argenteum,  V.  C.  album,  801. 
V.  Ck>mma,  300.  V.  furcilhita,  802. 
V.  Interrogationi*,  298,  299.  V.  J.  al- 
bum, 298.  V.  MUberti,  802.  V.Fn>g- 
ne,  801. 

VanesjUans  (VanessiadsB),  284. 

Vapwer-moths,  867. 

Vine  saw-fly,  622. 

Virgin^s  bower,  insects  on,  187. 

Virguncula  moth,  346. 

Visor,  24. 

Walkers,  144, 146. 


Walking  leares,  146. 

Wahiut-tree  beetles,  92.  W.  caterpU- 
lans  862,  882,  401.     W.  sphinz,  828. 

Wamsutta  skipper,  818. 

Wasps,  612,  618,  614. 

Wax-moth,  489. 

Wax-work  plant  attacked  by  insects, 
224. 

Web-worms,  867. 

WeeTils,  21,  69,  60.  W.  bhu:k,  88.  W. 
brown,  468. 

Wheat  injured  by  bisects,  88,  197,  286, 
468,  496,  499,  661,  666,  667,  670,  6M. 
W.  caterpillar,  462, 464.  W.  flie«,  6t<3, 
688,  691.  W.  moths,  496,  602,  604. 
W.  weevil,  88. 

Whortleberry  sphinx,  826. 

Willow  caterpillars,  282,  422.  W.  gall- 
gnat,  666.     W.  plant-louse,  289. 

Wniow-herb  sphinx,  828. 

Windsor  bean  attacked  by  insects,  188, 
229. 

Wire-worms,  62,  441,  448. 

Wood-wasps,  688. 

Woolly  bears,  843. 

Wurmals  or  worm-holes,  624. 

Xenos  Peckii,  18. 

Xiphicera,  172. 

Xiphvdria,  686,  641.    X.  albicomis,  X. 

mellipes,  641. 
Xyleutes  Cossus,  X.  Robinie,  412. 

Yelk)w  butterfly,  272. 
Yponomeutadie',  488,  499. 
Ypsolophus  gruuellus,  499. 

Zebra  caterpilUr,  461. 

Zeuzera,  409. 

Zeuzerians  (il^zeradK),  408. 
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